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PARIS, 


HE systematic use of roentgenography 

of the cervical region is of the greatest 
importance in the diagnosis of >pitheliomas 
of the larynx and of the hypopharynx and 
also in the study of the effect of roentgen 
therapy on these tumors. 

Before presenting roentgenograms of 
epitheliomas which were followed roent- 
genographically from their inception until 
their disappearance, it is essential to study 
the normal appearance of this region. The 
material will be given in the following order: 

1 A description of the roentgenographic 
appearance of the normal larynx and hypo- 
pharynx. 

1. A statement of the principal reasons 
which led us to consider the roentgenologic 
study necessary. 

11. A description of the changes in the 
roentgen appearance of the larynx and 
hypopharynx which occur when an epi- 
thelioma develops. 

iv. A comparison of the roentgen ap 
pearance of the 
hypopharynx before, 
roentgen therapy. 


cancerous larynx and 


during 


I. THE ROENTGEN 


NORMAI 


APPEARANCI Of rH} 
LARYNX AND HYPOPHARYNX 


The normal appearance of the larynx and 
hypopharynx is characterized by the exist 
* Presented at the Mount Sinai Hospital, N } City 
Sussman, M.D., New York Cit 


and after 
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ence of clear shadows and trans- 
parencies having well-defined contours, 
which are very easily demonstrated. The 
technique used is 60-80 kv., 80 cm. dis- 
tance, 30-40 ma., and } second. This 1s 
sufficient in most cases when double inten- 
sifying screens are used; 1} 


very 


seconds is 
necessary without screens. The patient lies 
in the recumbent position, neck extended. 
The head is thus held well back so that the 
hyoid bone does not overlap the lower jaw; 
the direction of the rays is horizontal. 

Four essential points are to be noted in 
the study of the normal larynx and hypo- 
pharynx: the framework, the shadows, the 
transparencies, and the relations of the 
various parts to each other. 

(1) The osteocartilaginous 
framework (Figs. 1, 2, and 3) is formed by: 
the bodies of the second to the seventh cer- 
vical vertebrae (G); the horizontal ramus 
of the mandible (.7); the hyoid bone (B) 
with its large cornuae (B'); the thyroid 
cartilage (C) with its superior wings (C"), 


semi-rigid 


its superior margin (C”), posterior margin 
C*), and inferior (C*) margin, and its in- 
ferior wings (C°); the arytenoid cartilages 
D); the cricoid cartilage (£), and its cusp 
F'); the tracheal rings below the larynx 
F). 

On this osteocartilaginous framework are 
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Fic. 1. Normal larynx and hypopharynx. 


superimposed shadows cast by muscles and 
ligaments. These shadows are separated 
into anterior and posterior parts by a roent- 
genographically light zone. 

(2) The soft tissue shadows | Figs. 1~2.354 
and 5). For convenience in the diagnosis 
of tumors, this region may be divided into 
three portions: the suprahyoid, thyrohyoid 
and thyrocricoid regions. 

The suprahyoid region: This is limited 
above by a line passing 1.5 cm. above the 
inferior border of the horizontal ramus of 
the mandible and traversing the second 
cervical vertebra, I cm. above the second- 
third intervertebral space; below by the 
hyoid bone which usually corresponds to 
the third intervertebral space; behind by 
the second cervical (lower third) and third 
cervical vertebra. In front of the trans- 
parency is the base of the tongue (/) which 
forms the anterosuperior wall of the hypo- 
pharynx. In addition, the suprahyoid 
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portion of the epiglottis (¢) is also seen. The 
base of the tongue is united to the epiglottis 
by the glossoepiglottic fold (4), whose 
curve, concavity upwards, is always visible. 
Behind the transparency is the posterior 
pharyngeal wall (7) and the insertion of 
the posterior palatine folds (/). 

The thyrohyoid portion: This is limited 
above by the hyoid bone; below by the 
superior border of the thyroid cartilage 
which corresponds generally to the fourth 
fifth intervertebral space, behind by the 
fourth cervical vertebra. In front of the 
transparency is the middle or thyrohyoid 
portion of the epiglottis (g" ):;on the anterior 
surface of the epiglottis a zone correspond- 
ing to the cellular tissue filling the pre 


ic. 2. Normal larynx and hypop! 
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epiglottic space (g*); behind the epiglottis 
are found the aryteno-epiglottic ligaments; 
their posterior margin always visible (4) 1s 
situated between the lateral portions of the 
epiglottis and the arytenoid cartilages. At 
the level of the hyoid bone is sometimes 
seen the transverse projection of the 
pharyngo-epiglottic ligaments. 

Behind the transparent area is found the 
posterior pharyngeal wall (7’) and the 
superior thyroid cornuae (C') which are 
projected tangentially to the anterior sur- 
face of the fourth cervical vertebra. 

The thyrocricotd portion: This is limited 
above by the superior border of the thy- 
roid cartilage, below by the inferior border 
of the cricoid cartilage and behind by the 
fifth and sixth cervical vertebrae. Anterior 
to the transparency 1s the thyroid portion 


ot the epiglottis or the thy ro epiglottic 


ic. 3. Normal larynx and hypopharynx. Osteo 
cartilaginous framework. 4—Mandible. B 
Hyoid bone. &'—Great cornuae of the hyoid. C 
Thyroid cartilage. C'—Superior cornuae of the 
thyroid cartilage. C?—Superior border of the thy 
roid contiene. ( Posterior border of the thyroid 


cartilage. C4*—In or border of the thyroid car 
tilage. ¢ bts cornuae of the thyroid carti 
lage. A\rvtenoid. Cricoid. Cricoid 
cusp. /—Tracheal rings. G—Cervical vertebrae 
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Fic. 4. Normal larynx and hypopharynx. Soft tissue 
shadows. a—skin. 6—subcutaneous tissue. c, d, e— 
Middle cervical aponeurosis covering the muscular 
planes. /—Base of the tongue. g—Epiglottis. g'— 
Posterior aspect of the epiglottis, thyroid portion. 
g*—Cellular tissue filling the pre-epiglottic space. 
g’—Thyroid portion of the epiglottis. 4—Glosso- 
epiglottic ligament. Posterior pharyngeal 
wall. ;—Inferior portion of the posterior wall. k— 
Aryteno-epiglottic ligament. 
laryngeal space. 


-Vertebro- 
Posterior opaque space. 
o—Esophageal opening. Esophagus. 
ligament, which is attached to the anterior 
border of the thyroid cartilage. In front 
of the epiglottis 1 is a cellular pre-epiglottic 
layer which is a continuation of the pre- 
epiglottic space situated in the thyrohyoid 
portion (g*). On the thick portion of the 
thyroid cartilage, a little below the inser- 
tion of the thyro-epiglottic ligament, are 
inserted the two ventricular bands (v) and 
several millimeters farther below, are the 
two vocal cords (v'). Still farther down are 
also found the inferior portion of the thy- 
roid cartilage, the anterior thyrocricoid 
space, the anterior border of the cricoid 
cartilage (£), and the anterior border of 
the tracheal rings (/’). 

Behind the transparency are the pos- 
terior borders of the two thyroid ‘e« 
(C%), with the inferior cornuae (C°), the 
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two arytenoid cartilages (D) (on which are 
inserted the two ventricular bands (v) and 
a little below the two cords (v')) and the 
cricoid cusp (-'). These different posterior 
borders are nearly tangential to the an- 


Normal larynx 
transparencies. 


ginning of the 


and hypopharynx. Radio 
E.piglottic 
laryngeal and 


vallecula. r—B«e 
pharyngeal vesti 
bules. Pharyngeal 
Superior laryngeal clear space. 

Ventricular band. ¢' 
Morgagni. 


Laryngeal vestibule. 
vestibule. 4 
Vocal cord. 
Subglottic clear space. Cricoid 
clear space. z—Tracheal clear space. 

terior surface of the fifth and sixth cervical 
vertebrae and constitute roentgenographi- 
cally a part of the vertebro-laryngeal space 


m-m'). This space, situated between the 
vertebral column and the larynx, is at 
most a few millimeters in width and 1s 


formed by the pharyngeal muscles and 
aponeuroses, covered by pharyngeal mu- 
cosa, posteriorly and anteriorly. The an- 
terior pharyngeal mucosa covers the inter- 
cricoarytenoid ligaments above and the 
posterior surface of the cricoid at the level 
of the cusp below. 

The vertebro-laryngeal space is included 
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within a denser shadow which is called “‘the 
posterior opaque space” (7-7'). This cor 
responds to the thickening of the thyroid 
laminae in their posterior portions, 1.e., in 
the region of the insertions of the inferior 
and superior cornuae, as well as to the 
superimposition of the arytenoids and the 
thyroid laminae, and finally to the inferior 
segments of the pharyngo-laryngeal groove 
or the piriform sinus. In this region the 
alimentary canal is more important later 
ally than medially; it is especially latero 
arytenoid and latero-cricoid. Th 
portion of these very opaque laryngo 
pharyngeal grooves is in one place made up 
of the arytenoids and in the other, of the 
cricoid, forming thus twoslight curves some 
what concave behind. This posterior opaqu« 
space is § cm. in height and nor 
mm. in width. 
smaller below. 


anterior 


mally 7-1 
It is a little larger 
Normally it is larg 
the vertebro-laryngeal space. 


above 
than 


lower still posteriorly is the opening of 


the esophagus (0) roughly on a level with 
the inferior surface of the cricoid which cor 
responds to the sixth-seventh int 
bral space; and still lower the esophagus 
0’); the thickness of the esophageal 
shadow is about equal to the width of the 
shadow of the lateral cricoid portion of! th 
pharynx 

(3) The Ra sparent Port 

The portion: Between the 
epiglottis \ 2) and the base “of the tongue ( / 
there is a transparency of which th lower 
concave border is formed by thi 
epiglottic folds; this is the vallecular lumen 
p)- Between the base of the tongue 


erverte 


Kigs. 


olosso 


and 
the epiglottis on the one hand, and the 
posterior pharyngeal wall (7) on the other, 


is a transparency 3 cm. in depth and 3 cm. 
in height which constitutes the beginnin 
of the laryngeal and pharyngeal vestibules 
r). 

The thyrohyoid portion: Between the an 
terior or epiglottic wall (g'), and the 
terior wall of the pharynx (7’) there is a 
rectangular 
the inferior 


clear space which constitut 


part of the laryngeal and 
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pharyngeal vestibule. The laryngeal vesti- 
bule (s) is limited in front by the epiglottis, 
behind by the posterior border of the 
aryteno-epiglottic ligament (4). The pha- 
ryngeal vestibule (/) is limited in front by 
the same ligament (4) and behind by the 
posterior pharyngeal wall (7’); 1t appears in 
the form of a funnel and is more radiotrans 
parent than the laryngeal vestibule. 

The thyrocricoid portion: Through all of 
its extent from the superior baie of the 
thyroid cartilage to the inferior border of 
the cricoid and between the anterior and 
posterior walls, there is a very 
drical Zone (HH, 


clear cylin 
v, y) about § cm. in height 
by 2.5 to 3 cm. in width which con: 
the laryngeal lumen. 


stitutes 
It is not uniform. At 
the level of and above the ventricular band 

‘) and at the level of and below the cord 

), there 1s some decrease in transparency 
due to the thickness of the muscles. Be 
tween the cords and the bands the trans- 
parency is increased due to the presence of 
a cavity, the ventricle of Morgagni 
ive millimeters below the cords there 1s 
another increase in the transparency the 
subglottic region \t the level of the 
inferior part of the thyroid cartilage there 
is sometimes a superimposition of this 
cartilage on the superior border of the cri 
coid causing a diminution in transparency. 
The laryngeal lumen is continued below 
y) and the tra 
) having the same size. 

4) The Relations hips Of the Variou. J eg- 
ments of the Larynx and Hypopharynx. 
These organs, taken as a whole, are more 

less movable; the thyroid, cricoid and 
arytenoid cartilages are relatively 
and cannot very well 


as the cricoid lumen Vy) cheal 


space 


united 
change their inter 
relationships. The other segments of the 
larynx and hypopharynx can, in patho- 
logical conditions, vary in their relations 
and size, particularly the hyomandibular, 
hyothyroid and pre epiglottic spaces which 
can vary materially in shi ape and size. The 
posterior opaque space varies considerably 
In appearance. vertebro-laryngeal 
space, the size of which varies from I to 4 


mm., may reach 20 to 30 mm. and appear 
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elongated, conical or hemispherical. The 
variations in the relations of the segments 
and in the size of the interosseous, inter- 
cartilaginous or interligamentous spaces 
are very important in the 


diagnosis of 
tumors of these regions. 


Il. THE REASONS FOR THE NECESSITY OF 


ROENTGENOGRAPHIC STUDY 

It is evident that roentgen examination 
is important at the onset of the lesion (that 
is, before roentgen therapy) 
during and after therapy. 

A) Before roentgen therapy. 


as well as 


a) Roentgen examination is necessary 
for the early diagnosis of cases which the 
laryngologist would easily recognize were 
he called to examine the patient at the be- 
ginning of the development of the epitheli- 
oma. It is rare that the advice of the 
laryngologist is asked at this time because 

cancers of the larynx and hypopharynx are 
usually not painful for a year, 
even two years, 


sometimes 
because they manifest 
their presence (except in carcinoma of the 
vocal cord) only by intermittent symptoms 
such as slight dysphonia and slowness in 
swallowing. They definitely indicate their 
presence and attract attention when the 
late symptoms appear, as, for example, 
dyspnea, aphonia, dysphagia, otalgia, or 
cephalalgia, or when there develop carotid, 
supraclavicular, or mastoid nodes. Also, the 
nodes may have at some time been operated 
on before it has been definitely decided 
whether a primary lesion of the neighboring 
mucosa exists. The laryngeal or pharyngeal 
symptoms are sometimes so slight that 
twelve to eighteen months may elapse be- 
tween the operation on the nodes and the 
appearance of the first objective symptoms 
pointing to epithelioma of the laryngeal or 
pharyngeal passages. The roentgenogram 
demonstrates such tumors early. 

(2) Roentgen diagnosis is necessary in 
particularly difficult cases. Epitheliomas of 
the ventricle of Morgagni, of the pre-epi- 
glottic thyrohyoid space, at the base of the 
pharyngo-laryngeal groove, of the mucosa 
of the posterior portion of the cricoid, of 
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the posteroinferior wall of the pharynx, 
and of the esophageal opening, can be dis- 
covered early only by experienced laryn- 
gologists. The lesions often remain un- 
recognized for a long while and sometimes 
can only be diagnosed by the roentgeno- 
gram. 

(c) Roentgen studies are necessary to 
determine whether or not a tumor is suit- 
able for roentgen therapy. The extent of 
the lesion, and particularly the determina- 
tion of its lower border, its invasion of the 
cartilage, whether it is fungating or in- 
filtrating, and its probable point of origin 
can be determined by means of the roent- 
genogram. It is thus possible to decide 
whether to treat the case by roentgen 
therapy alone or in combination with 
surgery. 

(B) During roentgen therapy. 

The appearance of changes in the epi- 


Fics. 6 and 7. Case 1. Roentgenogram and diagram showing carcinoma of false cord; exte: 


cavity and base of epiglottis. 
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thelioma and its involution are easily fol 
lowed by roentgenography, sometimes be 
fore changes are seen with the usual 
“mirror” examination. In the same way an 
excess of the daily dosage of radiation is 
manifested by small local edemas either in 
the interior of the tumor itself, or in the sub 
mucous cellular tissue. The finding of the 
edema demonstrable by roentgenography is 
one of the aids in determining whether the 
treatment should be given more rapidly or 
more slowly, depending upon whether the 
edema follows or precedes the neoplastic 
degeneration. 
(C) After roentgen therapy. 
Roentgenographic control permits a dé 

termination as to whether the lesion in the 
larynx and hypopharynx has disappeared, 
whether the cartilages are invaded and are 
actually necrotic. The differential diagnosis 
between a recurrence of the tumor and a 
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late necrosis 1s also better made from a 
roentgenographic than from a 
examination. 


clinical 


III. THE CHANGES IN THE ROENTGEN 
APPEARANCE OF THE LARYNX AND 
HYPOPHARYNX WHEN AN 
EPITHELIOMA DEVELOPS 

These changes roentgenographically are 
due to: 

1. The projection of a very dense shadow 
onto a normally clear transparent space, 
without the distortion of the normal seg- 
ments and spaces. This is the simplest 
diagnostic point to indicate the presence of 
a fungating tumor. 

2. Distortion of the normal segments 
and spaces. This is a complicated case of 
an infiltrating tumor or a simple case of an 
epithelioma which has attained consider- 
able size. 


Kis. 


into laryngeal cavity and base of epiglottis. 
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The projection of such shadows into the 
normal radiotransparent spaces and distor- 
tion of the segments of the larynx and 
hypopharynx are easily seen on the roent- 
genograms as shown by the following: 


Epitheliomas of the Larynx 


Case 1 (Gr.) (Figs. 6 and 7) shows a dense 
shadow substituted for the normally clear 
laryngeal space. This shadow is produced by 
an epithelioma* having its origin at the level 
of the ventricular band and having invaded 
secondarily the subhyoid portion of the epi- 
glottis, the pre-epiglottic space and the retro- 
epiglottic transparent spaces. It is not seen be- 
low the inferior border of the thyroid cartilage. 
The patient was operated on for a phlegmon of 
the neck eight months before admission to our 


* In all tumors presented here biopsies were possible and the 
diagnosis of epithelioma established by microscopic examination. 


and g. Case 11. Roentgenogram and drawing showing carcinoma of ventricular cavity. Extension 
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service; seven months later, that is, one month 
before roentgen therapy, a second operation 
was performed to remove a large sequestrum 
from the thyroid cartilage. The cartilage was 
invaded long before the patient presented any 
subjective symptoms referable to the larynx 
or pharynx 
Case u (Bul. and 9g 
shadow projecting into the larynx and occupy 
ing its anterior three-quarters at the level of 


5 shows a 


ics. I 
tumor mass. 


the thyroid cartilage. The tumor arose at the 
level of the ventricle of Morgagni and extended 
through the entire larynx to the base of the epi 
glottis and to the pre-epiglottic region where it 
developed slowly before being noted within the 
larynx. 
Case mi (Gern.) and 11) shows a 
diffuse, vague mass obscuring the laryngeal and 
pharyngeal transparent spaces between the 
superior border of the epiglottis and the in 
ferior border of the thyroid. Above, it invades 
the base of the tongue, below, the pre-epiglottic 
space, in front of which the subcutaneous 
cellular tissue is involved. The thyroid cartilage 


igs. 10 
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he origin was 
but the 
extensive than in the preceding ca 


is destroved. avain in the ven 


tricular. band tumor became mo 


12 and 12) shows an 


irregular shadow limited above by the 


Case iv (Lim.) (Figs 


man 
dible and below by a line passing horizontally 
through the esophageal opening; behind by the 
vertebral front 


column; in the tumor 


pro 
liferates in the form of a mass which has de 
stroved the musculo-aponeurotic planes. The 
clear laryngeal and pharyngeal spaces ar 
obliterated. Both cricoid and thyroid cartilage 


and 11. Case 11. Roentgenogram and drawing showing carcinoma of the larynx having invaded th 
tissues anterior to it, through the epiglottis, through the base of the tongue, and forming 


are in part destroyed. A tracheotomy was 
necessary eight months before the present 
examination. The epithelioma arose at the 


level of the vocal cord. 

In the above cases of laryngeal epitheli 
oma, the first examinations were made by 
us after the tumor had invaded all the 
endolarynx and taken on the character 


istics of an extra-laryngeal or even a 


pharyngeal carcinoma. In Cases 1, 1 and 
m4 the tumors were in the anterior part of 
the larynx; in Case 1v the tumor occupied 


all the width of the neck, that is, there was 


\ / 


Fics. 12 and 13. Case iv. Roentgenogram and drawing showing carcinoma of the larynx, starting from true 
/ cord; tracheotomy. The cancer advanced forward and upward, destroving the musculo-aponeurotic layers 


and forming a subcutaneous mass. 


is 
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Kics. 14 and 15. Case v. Roentgenogram and drawing showing carcinoma of the epigiottis, arytenoept- 
i glottic fold and base of the tongue; destruction of the epiglottis. 
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Fics. 16 and 17. Case v1. Roentgenogram and drawing showing carcinoma of the epiglottis, 
pharyngo-epiglottic folds and base of the tongue. 


Figs. 18 and 19. Case vu. Roentgenogram and drawing showing carcinoma of the hypopharyr 
the esophagus, with extension along the posterolateral wall of hypopharynx. Cartilages displaced forwat 
with consequent increase in distance between larynx and cervical vertebrae. 
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complete secondary invasion of the hypo 


epiglottic, pharyngo-epiglottic, and aryteno 
pharynx. 


epiglottic ligaments, a part of the base of the 

tongue and the posterolateral pharyngeal wall, 

-_ Epitheliomas of the Hypopharynx as well as a part of the cartilage. The growth 

: ; of the tumor toward the pharyngolaryngeal 

groove is more marked than in the preceding 
case. 

places infiltrating, which has invaded and de Cast 

stroyed the epiglottis, the ary teno-epiglottic, 


Case v (Mot.) (Figs. 14 and 15) shows a dif 
fuse mass, in some places fungating, in other 


vit (Fourn.) (Figs. 18 and 19) shows a 
dense mass which does not protrude into the 


— 
\ \ 
\ 
Kics. 20 and 21. Case vitt. Roentgenogram and drawing of non-infiltrating carcinoma of the true cord 
extending to subglottic space. The roentgenogram shows the inferior limit of the mass, impossible to 
recognize by clinical examinatior 


pharyngo-epiglottic and glosso-epiglottic liga- laryngeal space but occupies the pharyngeal 
ments, as well as the inferior portion of the vestibule and widens the entire vertebro-laryn- 
base of the tongue. The tumor has invaded also geal space by displacing the hyoid bone, the 

thyroid and cricoid cartilages 2.5 cm. away from 
the vertebrae. It is a tumor of the postero- 
lateral pharyngeal wall, widest at the fifth and 
the anterior part of the larynx. The origin is sixth cervical vertebrae. The tumor is 8-9 
apparently in the suprahyoid portion of the epi- cm. in length and extends from the beginning 
of the esophagus to the superior margin of the 
hypopharynx. The diagnosis of this posterior 
tumor is facilitated by a recognition of the 
changes in the vertebro-laryngeal relation- 
ships. 


the posterior soft tissues, and in particular the 
7 arytenoids; but the vertebro-laryngeal and the 


posterior Opaque spaces remain intact, as does 


glottis; this is destroyed even in its thyrohyoid 
portion. 

Case vi (Paw igs. 16 and 17) shows a 
diffuse mass, partly fungating, partly infiltrat 
ing, which has invaded the epiglottis, the glosso 
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IV.THE LARYNX AND HYPOPHARYNX STUDIED 
ROENTGENOGRAPHICALLY BEFORE, DURING 
AND AFTER ROENTGEN THERAPY 


The exactness of the roentgen diagnosis 
can be controlled (along with histologic 
diagnosis) by a comparison of films taken 
before, during and after roentgen therapy. 


Epitheliomas of the Larynx 

Case vit (Blem.) (Figs. 20, 21 and 22) shows 
a fungating tumor, seen as a very dense shadow 
projected onto a clear space without deforming 
the segments or the normal spaces. The diagno- 
sis is simple. There is an endolaryngeal tumor 
obscuring the ventricular band, the ventricular 
cavity, the cord and the anterior part of the 
subglottic region of the tongue. This tumor, 
the origin of which was on the anterior part of 
the cord, developed in part above it and some- 
what behind, and in part below the cord and 
more in front; by mirror examination the lower 
limit of the tumor could not be determined. 

This long-standing tumor caused not only 
dyspnea but a circulatory embarrassment which 
resulted in edema of the vertebro-laryngeal 
space. The displacement forward of the thyroid 
and cricoid cartilages was in this case not due to 


Kic. 22. Case vill. Roentgenogram showing th 
Same case twenty five davs after 


roentgen therapy. 


ics. 23 and 24. Case 1x. Roentgenogram and drawing showing carcinoma of the larynx. venti f NI 


gagni, and false vocal cord, and invasion of pre-epiglottic space. 
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Case 1x (Mer.) (Figs. 23, 24 and 25) shows an 
infiltrating tumor invading the epiglottis, the 
aryteno-epiglottic ligaments, and the pre-epi- 
glottic region with edema of the vertebro-laryn- 
geal space. The superior border of the thyroid 
cartilage is partially destroyed. The pre-epi- 
glottic invasion displaces the epiglottis back- 
wards. The tumor did not extend below the 
glottis. This is, therefore, an endolaryngeal 
tumor arising at the junction of the ventricular 
bands and the ventricle of Morgagni. 


Figure 25, taken thirty days later, shows the 
epiglottis tending again to take its proper place, 
that 1s to say, to be in approximation with the 
anterior border of the thyroid cartilage because 
the pre-epiglottic tumor which caused the dis- 
placement of the epiglottis backwards was 
beginning to disappear. The invasion of the 
aryteno-epiglottic ligament has disappeared. 

Case x (Baud.) (Figs. 26 and 27) shows an 
endolaryngeal and prelaryngeal mass with par- 
tial destruction of the cartilages. The entire 
laryngeal and pharyngeal clear spaces between 
the cricoid and the mandible have disappeared. 
The hyoid bone is displaced against the mandi- 
ble. The tumor which was not superficially ul- 
cerated had invaded the subcutaneous connec- 
tive tissue. This patient had a laryngectomy 

twelve months ago for an epithelioma of the 
cords and the bands 
the tumor itself. kigure 22 taken on the twenty Figures 28 and 29 show the same larynx two 


rl fifth day after the beginning of roentgen ther years after roentgen therapy. The laryngeal 
rd apy shows a reduction in the volume of the 
tumor during the course of treatment. Malig 
nant tumors are the only ones which respond 
so rapidly to irradiation 


Fics. 26 and 27. Case x. Roentgenogram and drawing showing tumor of the true and false cords; post- 


operative recurrence after surgical intervention. 
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Fics. 28 and 29. Case x. Two years after roentgen therapy. Return of normal and endolaryngeal 
The patient, however, could not have the tracheotomy tube removed, because of laryngectomy. 


yas 


Fics. 30 and 31. Case x1. Roentgenogram and drawing of carcinoma of the hypopharynx, 
vallecula and lateral wall of the pharynx. 
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Fic. 32. Case x1. One year after roentgen therapy 
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clear space is almost normal. Local cure appears 
certain. It was not possible to remove the can- 
nula because of the previous surgical interven- 
tion. During the third year the patient showed 
signs of subclavicular and mediastinal adenop- 
athy. 


Epitheliomas of the Hypopharynx 

We report below 2 cases of tumor of the 
anterior wall of the hypopharynx in its 
superior portion, at the level of the base of 
the tongue; 2 cases of epithelioma of the 
posterior wall of the hypopharynx in its 
superior portion; one case of tumor of the 
aryteno-epiglottic ligaments, and one case 
of tumor of the entire posterior pharyngeal 
wall. 


Case x1 (Berg.) (Figs. 30, 31 and 32) shows 
a tumor in the suprahyoid portion of the hypo- 
pharynx. It developed on the vertical portion 
of the tongue or at the base of the tongue. It is 
in apposition behind with the posterior pharyn- 
geal wall, obscuring the clear space of the laryn- 
geal and pharyngeal vestibules in their superior 
portions. The hyoid is displaced downwards, 
the epiglottis backwards, the latter touching 
the posterior pharyngeal wall. The tumor is in- 


Nics. 33 and 34. Case xu. Roentgenogram and drawing of carcinoma of base of the tongue, epiglottis, val- 


lecula, and aryteno-epiglottic folds. 
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filtrating the lateral pharyngeal wall and the 
corresponding vallecula. 

Figure 32 shows a return to normal one year 
later, with disappearance of the tumor and a 
normal appearance of the clear suprahyoid re 
gion. 


Case (Col.) (Figs. 33,34 and 35) is that of a 
tumor occupying the entire base of the tongue, 
assuming in the tongue an ovoid shape; it has 
destroyed the suprahyoid portion of the epi 
glottis, invaded the valleculae and the infra 
hyoid portion of the epiglottis as well as the 
aryteno-epiglottic ligaments. 

After two years the same patient (Fig. 35) 
no longer shows any trace of the original tumor. 
The base of the tongue, the epiglottis, and 
valleculae, all have normal contours; the supra 
hyoid portion of the epiglottis has disappeared. 

Case xii ( Bil.) (Figs. 36,37 and 38) is that of 
a tumor of the posterior wall of the hypo 
pharynx in its suprahyoid portion; it corre 
sponds to the angle of the mandible. In Figure 
38 the disappearance of the tumor can be noted 
one month after the beginning of the treat 
ment. 

Case xiv (Sch.) (Figs. 39, 40 and 41) is 
analogous to the preceding case. It is a tumor 


Fics. 36 and 37. Case xu. Roentgenogram and drawing of carcinoma of posterosuperior wall of 
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hic. 38. Case xu. One month later. 


ic. 41. Case xiv. One year later. 


» 


EE 


ics. 39 and 40. Case xiv. Roentgenogram and drawing of carcinoma of the posterior wall of pharynx. 
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of the posterior wall of the hypopharynx, but 
situated lower; the same region can be com- 
pared one year later. 


Case xv (Vuill.) (Figs. 42, 43 and 44) is a 
tumor which occupies the entire length of the 
aryteno-epiglottic ligaments (suprahyoid por- 
tion and thyrohyoid portion) before roentgen 
therapy and one year after roentgen therapy. 

Case xvi (Ver.) (Figs. 45, 46, 47 and 48) 
shows a large epithelioma occupying a portion 
of the mesopharynx, the entire hypopharynx 
and the suprasternal esophagus. 

The vertebro-laryngeal space which is nor- 
mally not more than 4.0 mm. attains in this 
case a width of 2.0 to 2.5 cm. The tumor dis- 
places forward the thyroid cartilage, the cricoid 
cartilage and the hyoid bone; the great cor- 
nuae are elevated. The “mirror” examination, 
very unsatisfactory because of the large mass 
of the neoplasm, showed only the superior 
pole of the tumor at the level of the epiglottis, 
resting against the tongue; it was impossible 
to obtain any idea of the extent of the lesion; 
the inferior limit could only be determined by 
roentgenography. Changes in the appearance of 


Fics, 42 and 43. Case xv. Roentgenogram and diagram showing tumor occupying the aryteno 


Fic. 44. 


Case x\ 


. One year | 


| 
4 
| 
a 
* 
=. 
/ 
— 
N 
\ \ 


Vor. XXVIII, No.3 Diagnosis of Epitheliomas of Larynx and Hypopharynx 311 


Fics. 45 and 46. Case xvi. The larynx is pushed forward by a tumor mass evidenced by extremely marked 
shadow between the larynx and vertebrae (January, 1926). 


ig. 47. Case xvi. One month later. Kic. 48. Case xvi. 1929. The larynx is back in its 
normal position. 
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the thyroid cartilage seen here are due to decal- 
cification, a frequent finding in very extensive 
tumors; the cartilages were not invaded 


Figure 47 shows a diminution in the size of 


the tumor one month after roentgen therapy 
was begun on January 25, 1926. At the same 


time that the tumor diminished in size, the 


hvoid bone and the thyroid and cricoid carti 
lages reapproached more closely the vertebral 


bodies; the vertebro-lary ngeal space dimin1 she 
Figure 48, taken at the end of 1929, shows th 


posterior extremities of the hyoid ornuae and 
the posterosuperior portions of the thyr 
alae also projecting tangentially to the b 


of the vertebrae just as they appear in the not 


mal larynx and hypopharynx. The patient wa 


in excellent local and general health at 
of 1931. 
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ROENTGEN THERAPY OF EPITHELIOMAS OF THE 
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TONSILLAR REGION, HYPOPHARYNX AND 


LARYNX 


FROM 1920 TO 1926°* 


By HENRI COUTARD, M.D. 


Unive yf Pari 
PARIS, 


I. ANATOMICAL-CLINICAL DEFINITION 
N ADEOL VTE. clinical observation of 
cancer, and especially of those can- 
cers which concern us here, implies the 
necessity of repeated examinations during 
the course of treatment, as much rom the 
point of view of changes in the appearance 
of the normal and neoplastic tissues under 
the influence of radiation as from the point 
of view of the accuracy of the topographic 
diagnosis. 

When the therapy is used as it 1s here 1n 
cancers that are usually very widespread, 
rigin of 
establish 


the exact diagnosis of the point of « 
the neoplasm is often difficult to 
immediately; it 1s necessary to await the 
disappearance of the accompanying inflam 
mation and the progressive diminution of 
the tumor masses which overrun and mask 
the initial lesion. 

It may happen during the course of a 
treatment that the topographic diagnosis 
must be revised. 


It 1s found, for example, 
that 


extensive beginning in the 


tonsillar region have been mistaken for can- 


cancers 


cers of the base of the tongue; that epithe 


liomas of the mucous ot the 


cheek, maxilla or palate have been mis 


membrane 


taken in the beginning for cancers of the 
tonsillar region. In the 


tumor which 


same manner a 
totally obstructs the 
geal vestibule is apt to be considered as 
having originated either in the larynx or 
pharynx; it 1s only during the c 
treatment that the true primary 
can be 


lesions 


recognized and their true origin 


established. 
The 46 epitheliomas of the tonsillar re 
g10n which we 


have treated usually in 


"R by invitat tt I ty-second A Meet \ 


ot 
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FRANCE 


volved the tonsil and the tonsillar pillars, 
reaching (in more than half of the cases) 
the palate, the uvula and often the glosso- 
pharyngeal folds.' Frequently they came in 
contact with the epiglottis; often they ex- 
tended to the tongue, the mucosa of the 
cheek, the gingival-jugular folds, the inter- 
nal aspect of the inferior maxilla; more 
rarely the involvement reached the pterygo- 
maxillary region causing trismus. In spite 
of their large size, they were usually only 
slightly painful. 

The adenopathy, usually early, was con- 
stant, large, spherical in form, and some- 
what indurated; it often remained mov- 
able for a long period over the deep struc- 
tures. Its site corresponded to the angle of 
the maxilla; sometimes it descended along 
the carotid vessels and rarely reached the 
supraclavicular region; sometimes it was 
bilateral. 

The 89 epitheliomas of the hypopharynx 
which we have treated, represented very 
dissimilar types. They originated between 
the postero inferior edge of the base of the 
tongue and the mouth of the esophagus. 
Those of the superior and lateral edge of 
the epiglottis, of the lingual aspect of the 
epiglottis, of the aryteno-, pharyngo- and 
glosso-epiglottic folds were common. The 
cancers of the pharyngo-laryngeal canal 
or pyriform sinus) and the glosso-epiglot- 
tic depressions (or valleculae) have been 
less numerous. Epitheliomas of the lateral 
and posterior walls of the pharynx were 
still less numerous, as were also epitheli- 
omas of the anterior pharyngeal wall, 1.e., 


In the Cu I nas of the tonsillar region of 
xtens by radium therapy. 
in R nRayS \ ( y,N ] pt 22-25, 1931. 
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the pharyngeal mucosa covering the in- 
terarytenoid surfaces and the cricoid plate. 
Epithelioma of the mouth of the esophagus 
has been rare. 

Adenopathies were constantly observed, 
their site and size varying with the primary 
location, i.e., either carotid or supracla- 
vicular, and sometimes mastoid. They were 
frequently infected and in 10 cases they 
had been removed or incised six months to 
one year before the diagnosis of their pri- 
mary origin was established. 

The 77 epitheliomas of the larynx which 
we have treated related especially to the 
vocal cord, to the subglottic region, to the 
ventricular band or to the ventricular 
cavity of Morgagni; they sometimes sprang 
from the anterior commissure or from the 
mucosa covering the inferior and laryngeal 
part of the epiglottis, or from the laryngeal 
mucosa of the arytenoids, also from the 
laryngeal slope of the interarytenoid space. 
These epitheliomas reacted very differently 
depending upon their point of origin, the de- 
gree of infiltration, the invasion of the car- 
tilages and the superimposed infection. 
Most of these epitheliomas were very ex- 
tensive and inoperable; others, previously 
operated upon, recurred; 8 were operable 
but seemed more amenable to irradiation 
than surgery. 

The epitheliomas of the glottis were not 
accompanied by adenopathy, which we ob- 
served often in epitheliomas affecting the 
subglottic region. Adenopathies were the 
rule in epitheliomas of the ventricular 
bands and cavities, especially when the 
lesion had broken through the boundaries 
of the larynx and had assumed the char- 
acteristics of cancer of the hypopharynx. 

Local recurrence, in case of failure of 
roentgen therapy, in the type of cancer 
which we have referred to, manifested it- 
self at any period. It occurred most fre- 
quently between the sixth and twelfth 
months after the beginning of the treat- 
ment. In the cases treated between 1920 
and 1926, when a patient remained without 
local signs of disease for fifteen months, we 
never observed a subsequent recurrence. 
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In the series of patients treated afte: 
1926, we have observed two local recur 
rences which manifested themselves only 
at the end of the third year after the treat 
ment; consequently we believe that a 
period of control of at least three years is 
necessary before a local cure can be ac 
cepted as probable. 

On the other hand, we have observed in 
some of our patients locally cured, late dis 
tant metastases occurring during the third, 
fourth and fifth years. Therefore a period 
of control of five years is necessary before a 
total cure of the cancer process can be con 
sidered as probable. 

In spite of this, in the attempt to demon 
strate the unequal frequency of late metas 
tases in the three varieties of epitheliomas 
under consideration, we have in Tables 1, 
11 and 111, given first the results obtained 
after a period of control of two years. We 
have also given in the same tables and in 
the following tables, the statistics of pa 
tients living after three, five and eight 
years, statistics necessarily established on 
a diminishing number of patients treated. 


TABLE 
EPITHELIOMAS OF THE TONSILLAR RE‘ 
BY X-RAYS 1920-Ig2f 
Locally 
Cured Dead 
Two after Two 
Years _Cases Years Years and Sas 
Preated after Causes of Beg 
Treat- Death 
ment 
1g20 2 
2 
1922 
1923 I 
Pulmonary 
metastasis, 
dead the sixt 
vear after 
treatment 
1g24 7 I 
1925 13 
1926 12 
46 12 I 


A 
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ll. STATISTICS AND CLASSIFICATION 
OF RESULTS 

1. Tables 1, 1, 11 and tv show that 212 
patients have been treated completely or 
have begun treatment by roentgen rays in 
my service at the Curie Institute from 
1920 to 1926; 157 (74 per cent) died during 
the first two years following the treatment, 
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These tables show, in addition, that the 
proportion of locally cured patients is es- 
sentially comparable in the three groups of 
epitheliomas under consideration, i.e.: 

12 out of 46 (26 per cent) for cancers of the 
tonsillar region. 

18 out of 89 (20 per cent) for cancers of the 
hypopharynx. 


TABLE II 


EPITHELIOMAS OF THE LOWER PHARYNX TREATED BY X-RAYS I92 1926 


Locally Cured 
Two Years After 
Treatment 


Dead After Two Years and 


Symptom-free 


at Beginning 
Causes of Death : 


of 1931 
I 
Pulmonary metastasis, dead the 
sixth year after treatment 
3 I 
(1) Prostatic hypertrophy, dead 
the fourth year after treatment; 
and 3) Mediastinal and _ he- 
patic metastasis, dead the fifth 
year after treatment 
I 
Abdominal metastasis, dead at 
beginning of the third year after 
treatment 
Pulmonary and mediastinal m« 
tastasis, dead the third year after 
treatment 
2 3 
Abdominal metastasis, dead the 
third year after treatment 
9 gin 8g (10%) 
8 in 18 (44%) dead of late metas 
tasis 
1 dead of intercurrent diseas 
25 out of 77 (32 per cent) for cancers of the 


either from extension of the primary lesion, 
or from early metastasis, sometimes from 
local or general post-roentgen accidents, 
and 55 (26 per cent) have been cured of the 
primary cancerous lesion. 


larynx. 

None of these patients have presented 
local recurrence, but the proportion of late 
metastases occurring more than two years 
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EPITHELIOMAS OF THE LARYNX TREATED BY X-RAYS Ig20-1926 : 
Locally Cured 1) T Svmptom-t 
, ah ead after Lwo ‘ars an 
Years Cases Treated Iwo Years after C it B 
auses of sath 
[Treatment f 
Ig2l 4 
1922 
Cardiac accidents, the 
fourth year after treatment 
1923 12 2 
1g24 2 
1) Tuberculosis, dead the third 
vear after treatment 
2) Thoracic metastasis, dead the 
third vear after treatment 
1925 17 6 
1926 17 9 
TaBLe IV 
EPITHELIOMAS OF THE TONSILLAR REGION, HYPOPHARYNX AND LARYNX TREATED B\ RA 2 26 
Proportion of Thoracic or Abdominal Metastasis After More Than Two Years of | ( 
: Causes of 1) ath ift Mor | 
Locally Cured Symptom-free Feo 
ases 
Iwo Years after at Beginning ot 
reated 
Treatment Intercurrent Thor 
diseases ion tast 
Tonsillar region 46 12 (26% 11 in 46 (23°, 
Hypopharynx 18 (20° g in 8g (10°, 1) Prostatic hy 14° 
pertrophy 
Larynx 25 (32% 221n 77 (289 1) Tuberculosis 
1) Cardiac 
dents 
212 ss (26% 42 1n 212 (20%; 


after treatment varies with the location: 


1 out of 12 (8 per cent) for cancers of the 


tonsillar region. 


8 out of 18 (44 per cent) for cancers of the 


hypopharynx. 


1 out of 25 (4 per cent) for cancers of the 


larynx; 


so that the proportion of those living after 
three years of control remains for the first 
and third group: 

12 out of 46 (26 per cent); 

25 out of 77 


32 per cent); 
but the percentage diminishes in epith 
liomas of the hypopharynx to: 


ter 
rst 


Vou. XXVIII, N 
1} out of dg (14 per cent 
We have seen only one case of late pul 
monary) during the 
our epithe- 
liomas of the tonsillar region, and one case 


metastasis occurring 
sixth year after treatment in 


of metastasis during the fourth year in our 
epitheliomas of the larynx. In spite of the 
constancy of glandular invasion in epi- 
thelioma of the tonsillar region and in spite 
of their large size, late distant metastasis, 
contrary to what one would expect, seemed 
little to be feared in this type of cancer. 

In epitheliomas of the hypopharynx, out 
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tion of definite cures was 24 per cent (37 
out of 149). This difference in results can 
be attributed partly to a variable propor- 
tion of favorable cases during these years 
(1921, for example), and partly to more or 
less marked differences in technique during 
the period of study which represented the 
first seven years. 

3. Table v1 shows that the permanence 
of percentage of results considered in con- 
secutive years, differs depending upon the 
location of the lesion. In epitheliomas of 
the hypopharynx, the percentage of cures 


TABLE V 


EPITHELIOMA OF THE TONSILLAR REGION, H 


Proy ortion of Surv 


YPOPHARYNX 


AND LARYNX TREATED BY X-RAYS IG2 1926 


vals, by Years, at Beginning of 1931 


Symptom-free at Beginning of 193 


Survival 


Ye: Cases Treat : 
Ponsillar Period 
Hypopharynx Larynx Total 
Region ¢ ¢ 
1g2 2 out of 
1g? 2 2 out of out of 4outot 8 f aol g vears 
1922 1 out of | out of 11 out of 11 2 (89 8 years 
2 2 out of ioutof & 2 out of 12 139 7 years 
1g24 outoft out of 1g 1 out of 12 6 yvears 
out of out of 24 6 out of 17 18%, years 
6 out of 1 out of 2 g out of 1 1d 160, 4 years 
Ae I 28% 42(20%% 4 tog vears 


of 18 patients locally cured after two years, 
we have observed cases of late metastasis 
the 
third year, 2 thoracic during the fifth year, 1 
pulmonary during the sixth year). The re 
sults of treatment of epitheliomas of the 
hypopharynx, although as favorable from 
the standpoint of local cure as for epithe 


3 abdominal and 2 thoracic during 


lioomas of the tonsillar region and larynx, 
are uncertain because of the development 
of metastasis. 

2. It can be seen from Table v that the 
results controlled to January, 1931, for 
treatments given during the period of seven 
have varied ac 


vears from 1920 to 1926 


cording to the years. In 1922 and 1924, the 


proportion of favorable results was very 
low—only 8 per cent of definite cures 
whereas for the other five years the propor- 


decreases progressively and falls to o after 
nine years. In epitheliomas of the tonsillar 
region and larynx, the percentage of cures 
is maintained in a relatively constant man- 
ner, regardless of whether the observation 
is made after two, six or nine years. 

In this table it may be seen that the pro- 
portion of cures controlled three years after 
treatment in the patients treated from 
to 1926, is $0 out of 212 23 per cent). 
These can be divided as follows: 


12 out of 46 (26 per cent for epitheliomas of 
the tonsillar region. 

1} out of Sg (14 per cent for 
the hypopharynx. 

25 out of 77 42 pel 


the larynx. 


epitheliomas of 


cent) for epitheliomas of 


The proportion of cures controlled five 
years after treatment in the patients 
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EPITHELIOMAS OF THE TONSILLAR REGION, HYPOPHARYNX AND LARYNX TREATED BY 
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VI 


X-RAYS 


Results of Roentgen Therapy at Beginning of 1931 After More Than: f 
[wo rhree Four Five Six Seven Right Nit 
Years Years Years Years Years Years Years Ye ‘ 
(Cases (Cases (Cases (Cases (Cases (Cases Cases ( 
Treated Treated Treated Treated Treated Treated Treated Treated 
1920-1926)| 1920—1926))| 1920-1926) 1g20-1925)| 1920-1924), 1g20-1g923)| 1920-1922) Ig 
da 
Tonsillar 121n 46 12 in 46 12 in 46 6 in 33 Sin 2 31n 13 I | 
region (260,) (26%) (25%) (237%) 20! | 
Hypo- 18 in 8g 131in 8g 8g 7 in 6g 41n 45 2 in 26 
pharynx (14°) (13%) (1 A (9%) (707) 
Larynx 2§1n 77 251n 77 221n 77 13 1n 6c 7 in 43 6 in 31 4in 1g 
(329, (329, (28° (21%) (16°, (19°; 219 ( 
Soin2i2, 46in212! 26in162 161n 108 in4 
(26%) (230, (219 (1607) (14%) (16°, 17° 
treated from 1920 to 1925 is 27 out of 162 than in men, since up to January i, 197] ( 


(16 per cent), which may be divided as 
follows: 

6 out of 33 (18 per cent) for epitheliomas of 
the tonsillar region. 

8 out of 69 (11 per cent) for epitheliomas of 
the hypopharynx. 

[3 out of 60 (21 per cent) for epitheliomas of 
the larynx. 

The proportion of cures controlled eight 
years after treatment in the patients 
treated from 1g20 to Ig is 8 out of 47 
(17 per cent) which can be divided as fol- 
lows: 


3 out of 10 (30 per cent) for epitheliomas of 
the tonsillar region. 

1 out of 18 (5 per cent) for epitheliomas of the 
hypopharynx. 

4 out of Ig (21 per cent) for epitheliomas of 
the larynx. 

4. Table vit shows that the proportion 
of females with epithelioma of the tonsillar 
region, hypopharynx and larynx, is small 
compared with the proportion of males 
affected by these lesions: out of 212 cases 
treated, 197 were males (93 per cent), and 
15 were females (7 per cent). This table 
also shows that the cure of these epitheli- 
omas is more easily accomplished in women 


out of 15 women treated, 9 (6 
are free of disease from four to nine y 
whereas the proportion of men tre: 
ing the same period and free of syniptoms 
at the same time (1931) 1s only 33 out of 


pe 


197 (16 per cent). 
Taste VII 
EPITHELIOMAS OF THE TONSILLAI 
PHARYNX AND LARYNX TREATI 
Ig2 1g260 


Proportion of Survivals at Begin: 
Males and Females 


Cases Treated B 
Males 197 (93% 
Kemales ( 
212 


5. Critique of Results. The epit 
of the tonsillar region, in spite of the 
extensive development of the lesions in th¢ 


1 


primary growth and the invasion of lyn 


phatic glands, have given us fairly good r 
sults during the years 1921 to 1926. But 


is only since 1926 that the results of roent 
gen therapy alone have shown 
preciable improvement (46 per cent 


an 


ap 


— 
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[he cancers of the hypopharynx which 
we have treated were all inoperable; there 
fore none of those which were cured locally 
had been subjected to previous surgical 
intervention. 

Among the epitheliomas of the larynx 
there were a variety situated in the cord, 
glottis or even subglottis, sometimes small, 
at other times reaching a considerable size; 
but in all instances they infiltrated the 
laryngeal muscles only slightly, leaving 
the organ fairly mobile. These epitheliomas 
are easily cured by irradiation and offer al- 
most constant success to roentgen therapy , 
Surgery is also successful in a high pro- 
portion of this variety, but the conserva- 
tion of the voice its less perfect after sur 
gery than after radiotherapy. On the 
other hand, when roentgen therapy given 
in curative doses fails, future surgical inter- 
vention 1s rendered dangerous on account 
of the changes provoked in the tissues, 
while irradiation can be used without dan- 
ger in a postoperative recurrence. The sat- 
isfactory results obtained in 1921 can be 
explained partly by the fact that in two pa 
tients with epithelioma of the cord without 
infiltration and without diminution of mo- 
bility of the larynx, there were contraindi 
cations to operation, one because the le- 
sions were bilateral, having spread from 
the anterior commissure to the arytenoids, 
the other on account of obesity. 

On the contrary, when a very small can- 
cer of the vocal cord has caused fixation by 
infiltration of the muscles and if it has al 
ready reached the cartilages or provoked a 
perichondritis, and when histological cx 
amination shows a particularly resistant 
epithelioma, failure of roentgen therapy is 
the rule. If in such cases, as Hautant has 
practised several times, a resection of the 
infiltrated and infected areas adherent to 
the cartilage is performed (without pre 
tending that the operative procedure re- 
moves the entire neoplasm) roentgen ther- 
apy can effect a definite disappearance of 
the neoplastic process. In several cases of 
cancer of the larynx treated in 1926, this 
combination of surgery and radiation was 
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used, the result of which has been cure in 
$3 per cent. 

Among the cases treated, there exists a 
certain number in which the site of origin 
is not in the vocal cord, but in the ventricu- 
lar band. In epitheliomas of the band, al- 
though showing a marked degree of infil- 
tration and infection and involvement of 
the cartilage, the histological form is gener- 
ally much more favorable and roentgen 
therapy can effect a cure without recourse 
to surgery, which in tumors of marked 
radiosensitivity but equally marked tend- 
ency to diffusion, is apt to facilitate the 
dissemination of neoplastic cells. 

Considering the large number of varie- 
ties and locations of epitheliomas of the 
hypopharynx and larynx, it is very diffi- 
cult to decide which therapeutic method is 
to be applied. But it may be stated at 
present that for certain locations and cer- 
tain states of development, roentgen ther- 
apy should accomplish almost unvarying 
success, whereas for other locations and 
other states of development, roentgen 
therapy, at least at present, yields no re- 
sults. There are cases in which the associa- 
tion of surgery and irradiation or irradia- 
tion and surgery should be advantageous, 
but the rules for the selection of these cases 
are not definite. 

The presence of very extensive adeno- 
pathy, sometimes subclavicular and retro- 
clavicular, frequently infected and often 
bilateral, adds to the complexity of the 
problem. At any rate, the cure of unilateral 
adenopathy by roentgen therapy is rela- 
tively easy except in the cases where the 
lymphatic glands are the seat of an asso- 
ciated bacterial infection. 


III. TECHNIQUE OF TREATMENT 

1. Total doses. Total duration of treat- 
ment. Number and surface area of fields. 
Focal distance. 

The epitheliomas of the tonsillar region 
in females which have been cured (4 out of 
8 cases treated) have received cutaneous 
doses of 50, 69, 73 and 78 Holzknecht units 


H), 1.€., $5,000 r, 6,g00 r, 7 r, and 7,800 
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r (International unit)* administered con 
secutively over periods of 17, 20, 41 and 
29 days. In the cured males, the treat- 
ments have been 68, 78, 79 and 79 H, ad- 
ministered over periods of 37, 30, 34 and 
40 days. In 3 other cases of cured males, 
very weak doses of roentgen rays (40 H in 
14 days; $9 H in 83 days and $9 H in 50 
days) had been supplemented with radium. 


Doses of 100 to 120 H were frequently 
administered in 1923; we reached 150 and 
160 H in 40 to 45 days during the year 1924; 
in 1926, we reached doses of 100 to 130 H 
in 30 to so days. These treatments with 
high doses did not give us any favorable re- 
sults, except for one patient who, in 1923, 
received 150 H in 41 days, and was cured 
locally. During the fifth year, however, he 
developed radionecrosis of the inferior 
maxilla which culminated in elimination of 
a sequestrum followed by cicatrization. 
Some time later extensive pulmonary me- 
tastases appeared which caused death six 
years after treatment. 

In all these cases, up to 1923, the fields 
have been 50 to 100 sq. cm.; later they 
were increased to 150 and even 200 sq. cm.; 
the focal distance has been from 40 to $c 
cm. 

The epitheliomas of the hypopharynx in 
females, cured in a proportion of 2 out of 
4, have received in one case 46 H in 8 days 
with a field of 60 sq. cm., in the other case 
77 H was administered in 30 days, with a 
slightly larger field. 

In the males, the doses which have re- 
sulted in cures have been 60 H in Io days, 
66 H in 24 days, 71 H in 31 days, 75 H in 25 
and 32 days; in 2 other cured cases, the 
doses were administered over very long 
periods: 74 H in 61 days and 81 H in 47 days. 
Treatment has been attempted with doses 
of go, 100 and 105 H with no favorable re- 
sults. The fields which until 1923 had been 


2 We have adopted the equivalent of 100 r for 1 . While this 
equivalent is convenient it is not absolutely exact. When the 
field is very small, i.e., when there is a tendency toward the sup- 
pression of the secondary rays, 1 H seems to be less than 100 r; if 
the field reaches large dimensions (300 to 400 sq. cm.) 


I H corre- 
sponds to more than too r. 
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less than 100 sq. Cm. were subsequt ntly in 
creased to 150 and 200 sq. cm. 

The epitheliomas of the larynx in females 
(3 cases cured out of 3 cases treated) re 
ceived 49 H in 9 days, $4 H in 16 days, and 
80 H in 29 days. 

In males, we have ig cured cases, of 
which 5 were treated during a period of 
less than 15 days. One patient received 6 
H in 8 days; 2 others received 68 and 85 H 
in 11 days; 2 others 56 and 66 H in 12 days. 
Eleven patients cured were treated over a 
period of between 15 and 21 days, with 
doses averaging between 65 and 71 H. 
Three patients were cured by treatment ex- 
tending over a period longer than 21 days: 
one patient received 71 H in 26 days, 
another 77 H in 28 days, and a third 75 x 
in 39 days. A certain number of patients 
have been treated with go and 
vielded no favorable results. 

Up to 1924, the fields were less than 1 
sq. cm.; since then they have been in 
creased to 130 sq. cm. 

The number of fields or portals of entry 
has varied between 2 and 4. In cancers of 
the tonsillar region and lower pharynx, we 
have usually employed 3 fields on the side 
of the lesion and one field on the opposite 
side. Of these 4 fields, the two lateral helds 
were parallel and crossed by the transverse 
beams, the three fields on the side of the 
lesion having overlapping edges. Of the 
three unilateral fields, the anterior and the 
posterior were traversed by a sagittal 
beam, 1.€., anteroposterior for one of the 
fields, and posteroanterior for the other. In 
this manner, we reduced the useless energy) 
absorbed by the deep tissues, as well as the 
general accidents which result from it. 

In cancer of the larynx, 2 fields have usu 
ally been employed, lateral and symmetri 
cal, traversed by transverse beams; an an 
terior field traversed by an anteroposterior 
beam has occasionally been utilized. 

Krom the mass of facts which have been 
cited here, the following conclusions may 
be drawn: 


H, but 


(a) The cutaneous doses which have 
yielded cures in the three groups of cancer 
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have been essentially similar, in spite of the 
variations in the extent of the lesions, in 
the surface area and number of fields and 
in the focal distance. In males, the doses 
have varied between 65 and 80 H (6,500 to 
8,000 r); they have been lower in general 
for cancer of the larynx and higher for the 
two other varieties. 

(4) The increase of dosage above 80 H 
has not given favorable results, 1.e., cures; 
in the same way, diminution of the doses 
below 65 H has yielded cures only in women 
or in cases in which the neck was small. 

c) The dose which proved efficacious in 
the epitheliomas treated seemed approxi- 
mately the same regardless of the duration 
of the treatment. 

d) The average duration of treatment 
in the cured males has been 30 to 40 days 
for the tonsillar region; 24 to 3I days for 
the lower pharynx and 1¢ to 21 days for 
the larynx. 

The above conclusions lead to the fol 
lowing considerations: 

In proportioning the surface area of the 
fields to the extent of the lesions and to 
their depth, we have been led to employ 
larger surface areas for cancers of the ton 
sillar region and lower pharynx than for 
cancers of the larynx. In fact, cancer of the 
two former locations 1s deeper and more ex- 
tensive than laryngeal cancer, and as a 
rule presents adenopathies by which the 
epitheliomas of the larynx are rarely ac- 
companied. Thus a _ patient irradiated 
through a small field can receive the dose 
necessary for cure of the neoplasm in a 
short time, without grave accidents, gen 
eral or local. A patient irradiated through 
a large field cannot receive the same dose 
in as short a time without suffering ill ef- 
fects. That:is why the time of treatment ts 
found considerably increased for the two 
former groups of cancers (tonsillar region 
and hypopharynx), whereas it is much 
shorter for cancer of the larynx. At any 
rate, it is noteworthy that cancers of the 
larynx, which are generally the most 
radioresistant of all the cancers which we 
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have described here, have benefited from 
the shortest treatments. The conclusion 1s 
therefore reached that in epitheliomas 
whose degree of radiosensitivity is not very 
different from the varieties of pavement 
epitheliomas, which we can hope to cure 
actually, it seems wise to depend upon the 
dimensions of the neoplasm in deciding 
upon the duration of the treatment: a very 
small lesion can be treated in the short 
time of about 15 days; a lesion of medium 
size in 20 to 25 days, a very large lesion with 
large adenopathy in 35 to 40 days; it is 
altogether impossible to do otherwise in the 
latter case. 

2. Conduct of treatment. Duration of ir- 
radiation. Rapidity of the regression of the 
neoplasm and of recurrences. 

The continuity of treatment, according 
to the ideas and experiments of Regaud, 
has always been respected at all times. 
When the total duration of treatment has 
been less than 20 days, the treatment has 
always been uninterrupted, usually giving 
two irradiations daily. When the duration 
of treatment reached 25 days, there were 
sometimes several days of rest, necessi- 
tated by the extreme fatigue of the patient 
resulting from the use of larger fields. When 
the duration reached 30 to 40 days, the 
treatment was either continuous, or more 
often divided into two or three series of 
which the first was the most important, the 
total treatment remaining unified and com- 
plete. 

In the unsuccessful cases, in which sup- 
plementary treatments were attempted, 
about two to four weeks after the cessation 
of the first, the results have not been good. 
Neither has a second complete treatment 
given good results save in exceptional cases. 
Among the $5 patients cured locally, 2 pa- 
tients owe their local cure to a second 
treatment with roentgen rays given six to 
seven months after the first. 

The average total duration of irradiation 
has been 25 to 35 hours; the daily dose has 
varied between 2 H (200 r) per day andg H 

goo r) per day. The duration of the daily 
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irradiation has been about 50 minutes in 
the first case, which gives an hourly inten- 
sity of 2.40; it lasted 3 to 4 hours in two 
daily seances in the second case, which 
gives an hourly intensity reaching 2.25 
to 3; this hourly intensity seems to us not 
to be excessive. 

The neoplastic regression and the dis- 
appearance of the glandular masses have 
been effected after the diverse treatments 
at irregular intervals. The rapidity of the 
disappearance of the neoplasm has been 
the result of numerous factors. Among the 
most important are: the histological type, 
the degree of infiltration, the degree of in- 
fection and the duration of the treatment. 

For the doses indicated, with treatments 
of 8 to 15 days, the rapidity of the disap- 
pearance of the neoplastic lesions has been 
very marked; after the end of treatment, or 
at most after 25 days, the neoplasm was no 
longer appreciable. 

In cases in which the epitheliomas defi- 
nitely disappeared, the result at first seemed 
excellent, but in these cases we have ob- 
served besides sclerodermas and some pain- 
ful myoscleroses, partial chondro-necroses 
with elimination of small fragments of 
cartilage, and also in one case, osteo-radio- 
necrosis of the inferior maxilla which 
caused death twenty-one months after 
treatment.* 


In those cases in which a cure was not ob- 
tained, the condition of the patient was ag- 
gravated by the treatment given during a 
short period. Five to six months after treat- 
ment one could observe the appearance of 
multiple edema at the level and in the 
neighborhood of the irradiated zones. Fol- 
lowing this edema, zones of radionecrosis, 
with very extensive infection appeared in 
the mucous membrane. Within the slough- 
ing zones the neoplastic development be- 


* Among the patients treated in 1927, over short periods, we 
have seen 2 other cases of osteonecrotic accidents at the level of 
the inferior maxilla, which caused death two and a half years after 
the cure. The treatments had been given in 11 and 16 days. Ws 
have therefore abandoned these treatments over short riod 
except for very small lesions and in particular cases: tl 
laryngeal cancers are not treated in less than 1<¢ days; thos trl 
hypopharynx and tonsillar region in not less than 2 
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came more rapid and more painful than be- 
fore the treatment. 

Treatment over long periods, from 30 to 
35 days, for example, has sometimes led us 
to fear non-sterilization of the tumor, either 
during or after the treatment, because the 
regression of the tumor was sometimes in 
complete two months after the beginning 
of irradiation. In the cured cases, the gen 
eral condition of the patient was changed 
before the disappearance of the tumor. In 
those cases which were not cured, we found 
neither edema nor zones of radionecroti¢ 
destruction; the neoplastic evolution ap 
peared neither more painful nor more rapid 
than before the treatment; the survival was 
almost always longer than in the cases 
which were treated over short periods. 

In summary, the lengthening of 
duration of treatment has seemed to di 
minish the number of cures, but has seemed 
to diminish the rapidity of dev 
the 
shortening of the duration of treatment 
has seemed to increase the number of c 
but has seemed to accelerate th 
of evolution of recurrences. 

3. Physical conditions of treat t, P 
ical and biological estimation 


of recurrences. On other hand, the 


The tension used at the poles of the 
roentgen tubes was | x0 to I4 kv. in 192 
and 1921, with a filtration of 10, 12 and I4 
mm. Al. In 1922, the tension was raised to 
1756 kv., with 1 mm. Zn, then 1.5 mm. Zn; 
finally it remained between 175 and igo kv. 
for filtrations of 2 mm. Zn plus 3 mm. Al 
and 1 cm. of wood against the secondary 
rays from the zinc. In the beginnin g, th 


intensity of the current traversing th 
tubes was 2.5 to 3 ma., until Ig21, th 
from 4 to 5 ma. after 1922. The focal skin 
distance, first limited to 35 to 40 cm., 
increased to 45 to 5ocm. after 1923 

The quantity of roentgen rays has beer 


measured at the skin by means of iono 
metric apparatus (Solomon, Dauvilli 

Bruzeau, Ferroux), or by means of the 
colorimetric scale of Holzknecht, with 
disks of platino-cyanide of barium selected 


as | 1) 


and controlled as perfectly 
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The physical conditions and the biologi- 
cal effects were always exactly noted. In 
this way the measured dose could be evalu- 
ated according to the physical constants 
and in a certain measure controlled by the 
biological findings. 

The precise biological effects are deter- 
mined under the following physical con- 
ditions: focal distance, 50 cm.; field so sq. 
cm.; 4 ma.; 175 kv.; filter, 2 mm. Zn; gen- 
erators, constant potential of Gaitte or 
Veifa Werke apparatus with condensers. 

One dose of 45 to $0 H (4,500 to §,000 r) 
distributed over ten days in two daily 
sittings of one hour each or 20 hours, over 
the same lateral surface of the neck causes 
at the 26th to the 28th day a cutaneous 
lesion characterized by a loss of all the epi- 
thelial layers with denudation of the der- 
mis; the lesion should be repaired after 15 
days, 1.e., about the goth to the 42nd day, 
without leaving any visible trace; this 1s 
the ‘radioepidermitis” of Regaud and 
Nogier. If the dose has been greater, the 
time necessary for the skin recovery 1s 
longer; if the dose has been weaker, the 
time necessary for the recovery of the skin 
is shorter, as we will show below. The time 
of evolution of the epidermal lesion can con- 
stitute in itself a biological control of the 


dc 


IV. GOVERNING IDEAS IN THE 
CONDUCT OF TREATMENT 

1. Production of epitheltal radiolesions in 
the course of treatments during 
fo 1920. 

The 42 patients irradiated during the 
vears 1920 to 1926 for epitheliomas of the 
tonsillar region, hypopharynx and larynx, 


and actually entirely free of symptoms of 


cancer have all been treated by the method 
which we call “‘epidermicide’’; all have pre- 
sented a “radioepithelitis” of the mucosa 
and a cutaneous “‘radioepidermitis.”’ The 
duration of evolution of the radiolesions 
was alw ays about thirteen to fifteen days. 
In the course of these seven years, we have 
sometimes attempted to reduce the inten 
sity and duration of evolution of the epi 


Roentgen Therapy of Epitheliomas 


we 


thelial radiolesions, especially of the radio- 
epithelitis of the mucous membrane. The 
evolution of this reaction was reduced to 
ten days and sometimes even to five days; 
in this manner we spare the patient the 
pain of the radioepithelitis which is some- 
times very marked during movements of 
deglutition. A recurrence always resulted 
from this method of treatment. 

“Radioepidermitis” and “Radioepithe- 
litis.”’ An observation of the facts leads us 
to admit that the radiosensitivity of can- 
cer cells of epidermal origin is usually of 
the same degree as the radiosensitivity of 
the germinal cells of the epidermis. If one 
can effect the complete destruction of the 
germinal cells of the epidermis of the ir- 
radiated surface without seriously injuring 
the dermis, an epidermal cancer of small 
volume, situated in the same plane in the 
center of the irradiated surface can also be 
destroyed. Daily experiences have demon- 
strated the truth of this elementary prin- 
ciple. Thus, the radioepidermitis that Re- 
gaud and Nogier have observed and de- 
scribed in 1913, is characterized by the 
total destruction of the cells of the germinal 
layer of the epidermis with denudation of 
the nearly normal dermis. 

The repair of the radioepidermitis occurs 
from the periphery toward the center, by 
proliferation of the peripheral epithelial 
cells, situated along the border of the field, 
and their development assumes a typical 
polycyclic appearance, while the derma is 
slightly modified or not altered at all (Figs. 
| and 2). When the derma has been mark- 
edly changed, the repair is effected by 
proliferation of the peripheral epithelial 
cells whose development assumes a linear 
form (Figs. 3 and 4). If not all the squa- 
mous epithelial cells in the irradiated field 
are destroyed, the repair occurs partly 
from the periphery and partly from the 
central islands arising from the squamous 
epithelial cells of the lumina of the sweat 
glands and of the sebaceous glands (Fig. 5). 

In the physical conditions of treatment 
which we have already indicated, the radio- 
epidermitis appears about the 26th to 28th 
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Fic. 1. “Radioepidermitis” with derma slightly mod- 
ified. The proliferation of the peripheral epithelial 
cells, situated along the border of the field 
a typical polycyclic appearance. 


, assumes 


day after the beginning of the treatment; it 
returns to normal in thirteen to fifteen days 
and terminates at about the 4oth to 42nd 
day, generally leaving no visible sign on 
the skin surface. The radioepithelitis of the 
mucosa, or the total destruction of the 
germinal cells of the epithelium of the mu- 
cosa, with denudation of the dermis fol- 
lowed by the formation of plates of false 
membrane that are more or less thick, ap- 
pears in the layer of the mucosa at an ear- 
lier date, thirteen to fourteen days after 
the beginning of the irradiation. The dura- 
tion of its evolution is also about two weeks. 
At about the 26th to 28th day the radio- 
epithelitis 1 is repaired, leaving not a single 
trace in the layer of the mucosa. Thus the 
radioepithelitis completes its evolution at 
the moment when the radioepidermitis 
appears, so that the whole of the duration 
of the irradiation, of the radioepithelitis 
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and of the radioepidermitis will constitute 
a series of three consecutive periods of 
about two weeks each, or six weeks (Table 
VIII, 1). 

In order to obtain a typical radioepithe 
litis, it is necessary that the mucosa re 
ceive a dose equal to 35 H. If the patient’s 
neck is of small dimensions, one can ob 
tain a radioepithelitis under the conditions 
indicated above, 1.e., when the skin has re 
ceived 45 to SoH through a single portal of 
entry. These cases are exceptional. When 
the patient’s neck is of medium size, in 
order to obtain the desired reaction in the 
mucosa one should employ two portals of 
entry, opposite one another, in order to ad 
minister a total cutaneous dose of at least 
60 H. This is what we have wishe¢ 
in Table vit when we indicate 4¢ 
one portal of entry and 1¢ # th 
opposite field. 

When the periods of evolution of the 
radiolesions overlap 
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when the radioepithelitis repairs itself only 
after the 3oth, 35th, goth day, or even 
later, and when the radioepidermitis ap- 
pears before the 24th day, even the 2oth 
day, it is because the division of the ir- 
radiation has been incorrect, because the 
doses have been too large, or because the 
time of the treatment has been too short 
for the size of the field used. 

When the periods of evolution of the two 
radiolesions are definitely separated, when 
the radioepithelitis is repaired early, on the 
26th, 24th or even 22nd day, and the radio- 
epidermitis does not appear until the 3oth 
or 32nd day (Table vit, 111), it is again be- 
cause the division of the irradiations has 
been incorrect; either the doses were too 
weak or the periods of treatment were too 
long for the field employed. 

Under these circumstances, the radio- 
epithelitis and radioepidermitis repair in 
five to ten days and there is great possi- 


hic. 3. “Radioepidermitis” with derma greatly 
modified. 


Fic. 4. The repair is very slow. The proliferation of 

the peripheral cells assumes a linear form. 
bility that a cancericidal effect, at the site 
of the primary lesion and of the lymphatic 
glands, has not been produced. 

The duration of the evolution of the 
radiolesions thus constitutes a sufficiently 
exact control of the phenomena obtained 
at the end of the irradiations and conse- 
quently a control of the correct division of 
a treatment. But the conditions of treat 
ment described above are appropriate only 
for a small lesion and for a small field, 
which renders a short treatment possible; 
it is a scheme of minimum duration of 
treatment. It can be considered as a typical 
treatment of a very small non-infiltrating 
epithelioma of the larynx that is not ad- 
herent to the cartilage. 

The conditions are necessarily different 
when the lesions are more extensive, neces- 
sitating the use of larger fields and conse- 
quently longer periods of treatment. 

These therapeutic indications can only 
be very incomplete because, besides the 
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small variations in the time of appearance 
of the radiolesions of the mucosa in general, 
and in the duration of their evolution in 
different individuals irradiated under iden- 
tical conditions, one can observe in the 
same individual on the surface of different 
segments of the mucosa, the radioepithelitis 
occurring at different times. 

The different times of appearance of the 
radioepithelitis are caused by the notable 
differences in the cellular types which cover 


Kic. 5. The repair assumes on the anterior border a 
polycyclic appearance, on the posterior border a 
linear form, and takes place partly from the periph- 
ery and partly from the central islands. 


the segments considered. They can be pro- 
duced by variations in the daily division of 
doses, duration of irradiation and total 
duration of the treatment. 

In general, the most radiosensitive of all 
the mucous membranes, that in which the 
radioepithelitis appears first, is the mucosa 
at the union of the pillars and the uvula. 
Under the conditions stated, it becomes 
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covered by false membranes on the 13th 
day, one day before the posterior wall of 
the hypopharynx; the vallecular regions, 
the origin of the pharyngo-laryngeal fur 
rows and the floor of the mouth have their 
reaction somewhat later. The mucous 
membranes which cover the cheeks, the 
horizontal and vertical branches of the in 
ferior maxilla, become covered by 
membranes about the 16th day, and their 
radioepithelitis demands slightly higher 
doses. The laryngeal surface of the epiglot 
tis, the laryngeal part of the interarytenoid 
space, and the base of the tongue, are not 
covered by false membranes until about 
the 18th day. The vocal cords, the dor 
sal and anterior surfaces of the 


talse 


tongue 
with false mem 
branes until the 20th day; sometimes the 


do not become covered 


22nd day, and in response to higher an 
higher doses. 
The differences in the dates of appear 


ance of the radioepithelitis for the different 
segments of irradiated mucous membranes 
throw some light on the difference in radio 
sensitivity of different segments Of mucosa; 
they correspond roughly to the same differ 
ence in the radiosensitivity of epitheli ymas 
developed in the areas of these diverse seg 
ments. These are the indications that ar 
sometimes of importance in th 
duration of the treatments. 
2. Doses and cancericidal effect 

up, if the field is small and if the distribu 
tion of irradiation is accomplished in thi 
maximum period of fifteen days, we con 

sider that the doses capable of provoking 
the destruction of epithelial cells corr 

spond, for the skin, to 45 H (about 4,500r); 
for the mucous membranes to 35 H (about 


( he ice of 
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3,500 r). The doses necessary for the di 
struction of epitheliomas whose radiosensi 
tivity is similar to that of cutaneous epi 
thelium should reach 45 H (about 4,500 r 
The dose necessary for the destruction of 
epitheliomas whose sensitivity is analogous 
to the epithelial cells of the mucous mem 
branes is about 35 H (3,s00 r). These doses 
which should necessarily be modified a 
cording to intervening infection, deep 
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filtration, or 
have permitted us to cure some cancers 


adherence to the cartilages, 


more easily because of their greater radio- 
sensitivity. In order to attain these doses in 
the area of the lesion to be destroyed, we 
have been obliged to utilize, for the com 
bined portals of entry, a total dose nearly 
double the preceding one. 


We have seen that in the treatment of 


of Epitheliomas 


trary, aggravation of the patient’s condi- 
tion and increased rapidity of recurrence 
have been the rule. 

Under the conditions in which our treat- 
ments were conducted, the cancericidal 
effects did not increase proportionately 
with the doses, beyond a certain value. 

Neither do the cancericidal effects in 
crease proportionately with the time cf 
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pavement epitheliomas there is no relation, 
up to a certain limit, between the doses re 
ceived and the frequency of cures, regard 
less of the degree of radiosensitivity. Our 


patients have been cured with doses be 
tween ‘7, and &, F,. oF to SO H. 
When the doses have reached go, » Fa 
and 1s0 H, there was no cure: on the con 


treatment— quite the contrary. The real 
or apparent loss of radiosensitivity (im- 
munization) of the cells of squamous epi- 
thelioma is often appreciable about the 
3oth day after he beginning of the treat- 
ment. In the same way, the epithelial radio- 
lesions of the skin and mucous membranes 


are more difficult to provoke (even when 
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the doses are slightly increased) the longer 
the treatments have lasted. 


V. COMPLICATIONS AND ACCIDENTS 

The complications and accidents ob- 
served during the course of our treatments 
have been due, on the one hand, to connec- 
tive tissue vascular lesions and, on the 
other hand, to toxic phenomena in which 
the chemical transformations of the con- 
nective tissue probably play a part. 

The caustic or semi-caustic methods 
have often yielded cures of small superficial 
epitheliomas or of those situated in a par- 
ticularly tolerant zone. The connective- 
vascular tissue was greatly modified at the 
same time that the epithelioma was de- 
stroyed. When one deals with cancers lo- 
cated in the larynx, mouth and pharynx, 
a more selective method (cytocaustic elec- 
tivity of Regaud) must be employed in 
order to protect the tissues surrounding 
the neoplasm. With roentgen rays we have 
not obtained cures of epitheliomas in these 
locations in treatments of less than eight 
days. 

When the epithelioma is further devel- 
oped and more deeply situated 1n the cervi 
cal region, and when more extensive fields 
are employed, the necessity of protecting 
the connective tissues becomes more and 
more important, and this fact necessitates 
a prolongation of the time of the treat- 
ment, for the post-roentgen complications 
always take on a graver aspect as the total 
duration of treatment is shorter and the 
number of hours of itradiation is less. 

The complications which we have ob 
served have been local or general, im 
mediate or late. 

1. Immediate local complications. Vhe 
first of all the complications is characterized 
by the appearance of a precocious edema. 
The precocious edemas are glandular, ap- 
pearing in the region of the parotid, sub- 
maxillary and sublingual glands; they are 
also subcutaneous. They often appear at 
the beginning of the irradiation, disappear 
ing after about twenty hours and re-appear 
ing during the second irradiation; some- 
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times they are slight, sometimes they be 
comechronic during the course of treatment, 
leaving characteristic changes in the ap 
pearance of the chin and face. 

The precocious edemas also occur in the 
deeper tissues and are to be seen in the mu 
cous membranes at the same time that they 
are visible in the neoplasm itself. In the 
cancers of the larynx and hypopharynx, if 
edema appears before the neoplasm has 
regressed, it provokes dyspneic accidents 
which necessitate tracheotomy. 

Parallel with the edemas, there fre 
quently appear intense and early cutaneous 
erythemas accompanied by enanthemas of 
the mucous membranes. 

The importance of these edemas, er) 
themas, enanthemas and their extent, the 
intensity of the pain which accompanies 
them and their tendency to chronicity, 
vary with the size of the fields, the hourly) 
and daily intensities, the daily and total 
doses, and the previous state of the capil 
laries. When they are very intense and 
early, the edemas and erythemas consti 
tute proof of disturbances in the subcu 
taneous and submucous blood capillaries. 
They seem to modify unfavorably th 
radiosensitivity of the epitheliomas and 
their adenopathies; they are also an in 
portant factor in the appearance of lat 
complications. 

Sometimes the treatments have caus 
more or less important early hemorrhages 
following the sudden melting of the neo 
plastic masses, due to the local c ngestion 
secondary to the irradiation. They hav 
also occasioned the development of in 
flamed glands with elevation of tempera 
ture and acute perichondritis; not only 
have these accidents been serious in 
selves, but they have nearly always neces 
sitated the abandonment of 
thus leading to failure. 

There exists a series of early local com 
plications, difficult to avoid, but much less 
grave. They are: dryness of th 
membranes of the 


the n 


treatment, 


mucous 


mouth and pharyny 


with thickening of the saliva; perversion | 
complete loss of taste due to moditicatior 
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or diminution of glandular secretions; dys 
phagia, which precedes the radioepithe 
litis of the mucous membranes; the radio- 
epithelitis of the mucous membranes them- 
selves, a complication still inevitable be- 
cause when we have wished to reduce or 
suppress it, we have been unable to effect a 
cure; finally the cutaneous radioepidermi 
tis which as far as we can see, constitutes a 
complication only when its restoration 1s 
late. 

From time to time during the course of 
treatment, we have encountered myoclonic 
crises in the muscles of the neck, arms and 
trunk, and paresis of the arms and legs 
which have never lasted more than one or 
two months. 

2. Late local complications. ‘These have 
been the result of the tendency to chroni- 
city of the complications indicated above: 
the persistence of the dryness of the mu 
cous membranes and of the perversion of 
taste lasting sometimes as long as one or 
two years; the chronic edemas constantly 
becoming harder and thicker and develop 
ing into a scleroderma; in certain cases we 
found cutaneous atrophy with discolora 
tion of the teguments, adherence of the 
skin to the deep osseous or cartilaginous 
structures, and a mottled appearance of the 
skin with telangiectasis. In other cases 
there appeared a chronic myositis some 
times composed of simply a muscular re 
traction; at other times by a muscular in 
Hammation simulating a diffuse glandular 
recurrence. The sensation of painful muscu- 
lar contraction in the entire irradiated re- 
gion has been noted five to six years after 
treatment without a single muscle appear 


ing to be especially diseased. 


All these symptoms can be the sign of 


graver chronic lesions, such as radioderma- 
titis with ulceration of the dermis and 
secondary infection, and osteo-radionecro- 
sis or chondro-radionecrosis which can 
cause death by infection or hemorrhage. 
The late rupture of vascular walls in the 
neighborhood of a radionecrotic zone in the 
soft parts has been observed several times. 
Furthermore the vessels have often been 
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modified by the irradiation even in the ab- 
sence of radionecrosis in their zones or 
neighborhood; particularly the formation 
of aneurysmal dilatation in the region of 
the carotids two years after treatment has 
been observed in 4 patients. 

In certain cases of intense irradiation 
with cure, we have observed late neuritis 
with muscular atrophy and more or less 
complete paralysis of the subspinous mus- 
cle, deltoid, and trapezius; they appear to 
be the result of compression of the nerve 
trunks of the cervico-brachial plexus by the 
deep sclerotic connective tissue; sometimes 
it was only a simple local neuritis without 
muscular atrophy of appreciable weakness. 

We have also observed following very ex- 
tensive intense irradiation for epitheliomas 
of the tonsillar region, deafness due to 
sclerosis of the tympanic membrane and 
ossicles appearing three to six months after 
treatment, and cataract formation develop- 
ing two years after irradiation when ocular 
protection has been impossible. 

Most of these immediate or late local ac- 
cidents are avoidable: 

(a) By watching and reducing the inten- 
sity of the treatments, 1.e., by lengthening 
as much as possible the total duration of 
the treatment when the neoplastic lesions 
are larger and the fields of exposure cover 
a greater surface area. If for fields of 80 sq. 
cm. the treatment is extended over 20 days, 
the same skin doses should be extended 
over 25 to 30 days for fields of 150 sq.cm. 
\ dose of 6 H (about 600 r) daily should 
usually not be exceeded. A dose of 5O H 
which can be given in 10 days over a single 
field of 50 sq. cm., should be reduced to 35 
or 40 H and given in 16 to 17 days for a sin- 
gle field of 150 sq. cm. 

6) By taking prophylactic measures 
against the secondary causes of accidents. 
In order to fight against the possibility of 
osteo-radionecrosis of the inferior maxilla 
which we have observed one, two and even 
five years after treatment of epitheliomas 
of the tonsillar region, we at one time made 
a practice of resecting the angle of the in- 
ferior maxilla before treatment. This meth- 
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od, however, did not yield favorable re 
sults. 

The extraction of all teeth on the side of 
the lesion, meticulous cleaning of the teeth 
on the opposite side, with the extraction of 
roots and teeth in bad condition, are es- 
sential and constitute the minimum of pre 
caution. We thus avoid infection, the es- 
sential cause of osteonecrosis, and we avoid 
the possibility of extraction after treatment 
at an inopportune time, which has nearly 
always been the cause of necrosis of the in 
ferior maxilla. 

In order to avoid osteo- or chondro-ne- 
crosis following roentgen therapy of epithe- 
lioma of the larynx or hypopharynx we 
have made a practice of resecting the thy- 
roid and cricoid cartilage on the side of the 
lesion, especially when they were frankly 
ossified. This operation which is advanta- 
geous becomes indispensable when the can- 
cer has invaded the cartilages, is deeply in- 
fected and only slightly radiosensitive. 
Most of the bony or cartilaginous necroses 
of the larynx are due, in fact, much more 
to the invasion of the cartilage by the neo- 
plasm than to the effect of irradiation. 

The accidents which we have just des- 
cribed are much less likely to occur when 
we take these precautions and when the 
treatments are divided over a longer time, 
using larger fields. 
very extensive fields, other varieties of ac- 
cidents appear: these are the complications 
or accidents of a general nature; they can 
be early or late 
3. Early and late -general complications. 
Those that appear first are the disturbances 
of the digestive apparatus, such as nausea 
and vomiting. They are very frequent com- 
plications but they are often of little im- 
portance. They occur more frequently in 
women than in men. They indicate the 
limit of individual tolerance. It is only nec- 
essary to lower slightly the daily doses and 
to reduce the size of the fields to cause the 
symptoms to disappear without discon- 
tinuing the treatment. 

The hepatic complications are more seri- 
ous. They are characterized by a passing 


But in these cases of 
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subicterus with elevation of temperature, 
but we have sometimes found, besides a 
marked and persistent icterus, an enlarg¢ 

ment of the liver accompanied by a sensa 
tion of local tension. In 2 cases where the 
treatment was intense with rather large 
fields, the jaundice ended in death, occur 
ring twenty-five days after the beginning 
of the treatment in one of the patients and 
three months in the other. 

The slight hepatic disturbances have of 
ten been accompanied by cutaneous mani 
festations of a toxic nature which appear 
sometimes five to six days, one month, and 
more rarely, two to three months after the 


racic, abdominal and brachial regions, and 
palmar or plantar eczematoid eruptions. 
The duration of these cutaneous manifesta 
tions was at the most one to one and a half 
months. Diverse inhammations or articu 
lar congestions of the same nature 
been observed at ditterent times. 


have 
generally less serious complications have 
not influenced the progress of treatment. 

It is different with the cardiac complica 
tions. They often constitute an obstacle to 
the completion of the outlined irradiations. 
They are characterized, after two or thre 
weeks, by a marked asthenia, a lowering of 
the maximal arterial tension with a tend 
ency to annul the pulse pressur 
symptoms are sometimes accompanied by 
signs of acute or chronic myocarditis and 
as we have observed in 2 cases, can caus 
death. They are always marked when ws 
utilize large fields, even if the daily doses 
are weak; they are rare if we use small 
fields, even if the daily doses are high. The) 
can be attributed to the association of toxic 
phenomena (liberation of chemical prod 
ucts especially from the connective tis 
sue). In the cardiopaths, roentgen therapy 
of cancer is always very difficult and very 
imperfect. The results are usually unsatis 
factory on account of the impossibility of 
regular treatment even if the size of the 
fields is reduced. In these patients bron 


l 

beginning of treatment. The most frequent 
have been: erythema nodosum, especial 
located in the legs; urticaria, in the tho 
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chopneumonia is a frequent complication 
and sometimes occurs during the radioepi- 
thelitis, when the larynx and hypopharynx 
are filled with false membranes. 

The loss of weight is often considerable 
during the course of treatment. When the 
doses and the fields are not proportioned to 
the tolerance of the patient, the loss of 
weight may reach 15 to 20 kilos in one 
month. Thus, in a patient who has been 
weakened and emaciated previously by the 
development of the epithelioma, this addi- 
tional loss of weight as a result of roentgen 


therapy still further reduces the chances of 


success. 

In the cervical regions, a field of 1° Sq. 
em. with daily doses of 4 to S r, causes 
a rapid loss of weight. If cervical fields, not 


exceeding SO to O sq. cm. are utilized, the 
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loss of weight is generally negligible even 
for the high doses. In the tuberculous the 
loss of weight is very rapid and often com- 
pels a postponement of the treatment. 

After the cancer has disappeared, the pa- 
tient rapidly regains the lost weight. Some 
of these, however, regain only a small part 
of their weight; they are the patients in 
whom the treatment has been poorly adapt- 
ed to their physiologic state and whose or- 
ganism has been greatly modified. They re- 
main extremely delicate and the slightest 
intercurrent affection takes on a grave as- 
pect. Three of our patients in whom the 
treatment was too intense have died. 

We have encountered no changes in the 
blood picture which could be considered as 
a complication.* 
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DEVELOPMENT OF TECHNIQUE AND RESULTS OF 
TREATMENT OF TUMORS: OF THE ORAL 
AND NASAL CAVITIES* 


By ELIS G. E. BERVEN, M.D. 


Clinical Director, Radiumhemmet 


STOCKHOLM, SWEDEN 


E! RST of all, | wish to express my deep 
and sincere gratitude to the American 
Roentgen Ray Society for the great honor 
conferred upon Swedish radiology and par- 
ticularly upon the Radiumhemmet, by in- 
viting me to read a paper before this illus- 
trious gathering. 

In Sweden, ever since the year 1909, 
when the Radiumhemmet was founded, 
radiotherapy has been centralized in a few 
radiotherapeutic clinics. From the very be- 
ginning the pioneers of the new science, Dr. 
Gosta Forssell above all, realized the great 
importance to medicine of the new physi- 
cal aids, roentgen rays and radium, and the 
necessity for developing them into a new 
and independent science. The course of 
events has proved the correctness of this 
idea. 

After the labor of the first few years in 
developing, chiefly empirically, a tech- 
nique for treatment, the need of a physicist 
for standardization of the dosage and for 
scientific research work in the field of radio- 
physics became more and more keenly felt. 
Thus, there was established the Radium- 
hemmet’s physical laboratory, where at 
present five physicists are at work. 

Radiotherapy has likewise given rise to 
a new branch of histopathology, namely, 
radiohistology, embracing the study of the 
changes brought about by irradiation in 
normal and tumor tissue, the classification 
of tumors, etc., which called for patholo- 
gists especially interested in this branch. As 
a consequence, the histopathological de- 
partment of the Radiumhemmet, including 
a section for research work, particularly 
tissue culture and concomitant problems, 
was established. 

* Read by 
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The Radiumhemmet has gradually been 
organized and built up into an institution 
for the study and treatment of malignant 
diseases. It consists at present of: (1) aclin- 
ical department with accommodations for 
56 in-patients; (2) an out-patient depart- 
ment; (3) an operating room chiefly for 
electro-endothermy and minor surgical pro 
cedures; (4) a radium therapy department; 
(5) a roentgen therapy department with 6 
apparatus; (6) a record, follow-up and sta- 
tistical department and library; a social 
service department; (8) a physical labora 
tory, and (g) a histopathological labora- 
tory and research department. Through 
the work of the follow-up department, we 
are able to keep track of all our patients. 
We know, for instance, the results of the 
treatment of the 2,000 patients suffering 
from uterine carcinoma treated from 1914 

inclusive. 

At the present time, Radiumhemmet has 
at its disposal $.c | 


to 1g 3C 


26 gm. of radium ele 
ment in the form of sulphate of radium dis 
tributed among 114 tubes and needles, 35 
flat applicators and 
dium treatment. 

There are now 


tubes for telera 
in Sweden three radio 
therapeutic centers for the treatment of 
malignant tumors, namely, the Radium 
hemmet in Stockholm, for a population of 
approximately 34 millions (northern and 
central Sweden), the radiologic clinics at 
Lund, for a population of 1,350, south 
ern Sweden), and at Goteborg for a popu 
lation of likewise 1,350, western Swe 
den). The clinics at Lund and Goteborg are 
organized as radiotherapeutic clinics along 
the lines of the Radiumhemmet. 

The superiority of the radiologic clinics 
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is due partly to the advantages resulting 
from the possession of large quantities of 
radium and other therapeutic agents, and 
to their better organization, partly to the 
constant close cooperation between the sur- 
gically trained radiologist, the physicist 
and the pathologist, who are jointly en- 
deavoring to reach the same goal, i.e., the 
development and improvement of the ther- 
apeutic methods in treating malignant tu- 
mors for the welfare of the patients. 
Ixperience has shown that really satis 
factory work for combatting malignant dis 
ease can be carried out only at institutions 
organized upon this principle, with scien 
tists who are devoting their lives and in- 
terest entirely to this work. An organiza 
tion which tolerates the splitting up of the 
quantities of radium and other therapeutic 
means among minor institutions, and their 
handling by physicians whose interests are 
directed 


towards other fields, e.g., pure 
surgery or pure gynecology, without the as 
sistance of a physicist and a pathologist, 
has been found to give unsatisfactory re 
sultsin the treatment of malignant diseases. 

One of the most difficult problems in the 
development of radiotherapy has been, and 
still is, the treatment of tumors in the up 
per alimentary tract and in the air pas 
sages. The causes of this are: (1) the diffi 
2) the 
early dis 


culty of making an early diagnosis; 
high degree of malignancy; (3 
integration and septic secondary infection; 
4) early invasion of bone and cartilage; (5) 
early effect on the patient’s condition; (6) 


the failure of surgical intervention; (7) low 
degree of radiosensitivity of the tumor 
cells, and (8) high degree of radiosensitivity 


of the surrounding tissues. 

Tumors in the oral and nasal cavities of 
ten display a very rapid local infiltration 
and an early and frequent explosive spread 
to the regional lymphatic glands. Broders 
has emphasized these clinical facts in his 
grading of the potential malignancy of tu 
mors which he based on the differentiation 
of tumor cells with reference to the results 
of surgical 


treatment and not of radio 


Table | 
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iors of Oral and Nasal Cavities 
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Of carcinomas of the tongue most cases, 
47 and 46 per cent respectively, belong to 
Grade 11 and 111 and of carcinomas of the 
tonsil, most cases, 35 and 58 per cent re- 
spectively, belong to Grade 111 and tv. Of 
these localizations only about 40 per cent 
are operable when the diagnosis is first 
made, and the results of surgical interven- 
tion show about 20 per cent of primary 
healing with the exception of the tonsillar 
tumors where, practically speaking, no cure 
has been obtained with surgery alone. 


BRODERS’ GRADING OF POTENTIAL MALIGNANCY 


Carcinoma of 
Tonsils | Pharynx 


per cent percent | per cent | per cent 


Grade | 1.28 6 - 
Grade I 47.4 4.38 88 47.05 
Grade 11! 46.15 34.5 35.29 35.2 
Good Results 

of Surgical 2 16.66 


Treatment 


The majority of malignant tumors in the 
oral and nasal cavities belong to the adult 
type of epidermoid carcinoma, which show 
a very low degree of radiosensitivity. Mar- 
tin and Quimby have thus shown that it re- 
quires about 7-10 s. E. D. at all points with- 
in the tumor-bearing area to produce com- 
plete retrogression of these adult carcino- 
mas. The rarer undifferentiated types of 
tumors require about half this intensity. 

The problem of dosage, therefore, stands 
out as a central one in dealing with these 
tumors. 

Experience very soon taught us that it is 
impossible to apply the necessary dose to a 
tumor in the oral cavity merely by exter- 
nal treatment without causing local necro- 
sis which impairs the result and without 
deleteriously affecting the patient's gen- 
eral condition. As a rule, there should be a 
combination of the different forms of ap- 
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plication of radium or roentgen rays with 
surgery, carefully taking into consideration 
the histological structure of the tumor and 
the physical dosage. The treatment of a pa- 


Fic. 1. Lysholm’s teleradium therapy apparatus 


(1922). 


tient suffering from a malignant tumor has 
to be planned and carried out in the closest 
cooperation between clinician, radiologist, 
surgeon, physicist and pathologist. 

One of the first principles adopted by 
Forssell (1914) in the planning and elabora- 
tion of the methods of treatment was, on 
the one hand, to weaken the tumor’s ca- 
pacity for growth so much that the natural 
healing powers of the patient’s organism 
could then successfully combat the disease; 
on the other hand, to avoid causing such 
damage either to the healthy tissues sur- 
rounding the tumor or to impair the general 
power of resistance of the body, as might 
make the latter incapable of reacting 
against the weakened tumor. 

We have tried on the basis of this prin- 
ciple by means of radiotherapy to diminish 
the size of the tumor as much as possible 


and to delineate the same against the sur 
rounding tissues. In those cases where the 
tumor does not disappear by the radiologi 
cal treatment we subsequently remove, to 
an increasing degree, the remaining resis 
tant tumor remnants with a minor surgical 
intervention, mostly by endothermy. 

The methods of treatment of malignant 
tumors of the oral and nasal cavities, em 
ployed at the Radiumhemmet are, there 
fore, as a rule combined: (1) preoperative 
radiological treatment, and (2) ensuing op 
eration. It must, however, be borne in mind 
that the radiological treatment of malig 
nant tumors is by no means standardized, 
but the very greatest consideration has to 
be taken of the different individual varia 
tions, both in respect to the site, spread, 
radiosensitivity, etc., of the tumor and in 
regard to the patient’s general condition, 
his age, manner of reaction, etc. No two 
tumors are alike, and the key to successful 
radiotherapeutic treatment is a_ careful 
study of the biological characteristics of the 
tumors and their reaction to the treatment. 
It is only in the hands of the experienced 
radiologist that a favorable result of heal 
ing can be attained. 


Fic. 2. Lysholm’s teleradium therapy apparatus 
(1922), showing the protective lead cylinder, the 
radium container and the filter for the 
rays. 


The therapeutic means at present em 
ployed at the Radiumhemmet for malig 
nant tumors in the oral and nasal cavities 
are: for the primary tumor, (1) teleradium 
therapy; (2) local surface contact applica 
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tion; (3) implantation of radium needles, 
and (4) endothermy; for the glandular re- 
gions, teleradium therapy, sometimes in 
combination with conservative 
Roentgen treatment is nowadays resorted 
to as a rule only in the radiosensitive forms 
of tumors, such as lympho-epithelioma and 
sarcoma, since radium according to our ex- 
perience is incontestibly superior to roent- 
gen rays in the treatment of adult epider- 
moid carcinoma. 

We began to make use of the teleradium 
treatment in the year 1922, in the form of 
radium packs as used at the Memorial 
Hospital in New York. In the same year 
Lysholm designed our first teleradium 


surgery. 
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Treatment of Tumors of Oral and Nasal Cavities 


therapy apparatus, which gave protection 
to the surrounding tissues, as the radium 
was encased in a lead cylinder with a wall 
2 cm. thick. The secondary radiation was 
eliminated as much as possible by a brass 
filter applied half the treatment distance 
according to Sievert (Figs. 1 and 2). 

In the year 1929 the Radiumhemmet re- 
ceived 3 gm. of radium, chiefly for tele- 
radium treatment. With the increased 
quantities of radium and the improved fa- 
cilities for treating a greater number of pa- 
tients the primary therapeutic result was 
greatly improved. Our present teleradium 
apparatus was designed by Sievert (Figs. 
3 to 6). The different possibilities of adjust- 
ment will be distinctly seen from the fig- 
ures. In case a large area is to be treated the 
thicker end of the movable cylinder is used, 
but for smaller fields which are difficult of 
access, the smaller curved end of the cylin- 
der (Fig. 3.) is resorted to. The radium- 
bearing capsule contains 3 gm. of radium 
divided into 60 tubes of 50 mg. radium ele- 
ment each, and can be moved from one end 
to the other with a single manipulation by 
means of a specially designed forceps (Figs. 
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4 and 5). The application is easy and com- 
pression is possible, as will be seen from 
Figure 6. 

The filter is equivalent to 5 mm. of lead, 
the distance is 6 cm. and the lead protec- 
tion against the surrounding areas varies 
between 2.5 and 6 cm. 

In local surface contact application into 
the oral and nasal cavities the radium tubes 
are applied with dental compound. The 
treatment filter is equivalent to 1-3 mm. 
lead. This technique of application has now 
been largely superseded by implantation. 
In interstitial implantation, radium needles 
containing 5-10 mg. radium element and 
provided with a gold platinum filter equiv- 
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lic. 6. 


alent to 1 mm. lead, are inserted into an 
around the tumor area. 

In all of our treatments of tumors in the 
oral and nasal cavities we thus employ con 
sistently only the very short wave-length 
gamma radiation, filtered through at least 
1-6 mm. lead. We are fully convinced of 
the superiority of this hard radiation over 
any softer radiation. 

Endothermy is performed by the bipolar 
method with coagulation of the tumor area 
and its surroundings. The coagulated por 
tions are then left to slough off spontane 
ously. The heat, endogenously generated 
and the intense reactive exudative inflam 
mation in the surrounding tissues may pos 
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sibly be of importance in overcoming ex- 
isting tumor remnants outside the necrotic 
area (Westermark). 

Carcinoma of the tongue was treated 
chiefly with external roentgen and surface 
contact application of radium tubes against 
the surface of the tumor, during the period 
from 1916-1922. In those days the availa- 
ble quantity of radium did not permit of 
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1921 inclusive, we treated 54 cases and 17 
of them, or 32 per cent, were living for five 
years or more. During the period 1922- 
1926 inclusive, we treated with the in- 
creased dose of teleradium altogether 50 
cases and of these 16, or 32 per cent, have 
been living free from symptoms for five 
years or more (Table 11). 

The percentage of healing is the same in 


TABLE I] 


. RESULTS .RCINOMA OF THE ORAL CAVITY 
1g16—-1921 1922-1926 incl. 1916-1926 incl. 
| om Free from Free from 
s and .. Signs and .| Signs and 
Number of Number of "its Number of . 
ases ases ases “ 
¢ Yearso Years or s Yearsor 
AY More More 
Carcinoma linguae $4 16 (32% 104 33 (32%) 
Carcinoma sublingualis 5 (46° 21 6 (290% 32 11 (34%) 
Carcinoma mandibula 2 LY 4 8 (24% 61 11 (18%) 
Carcinoma buc¢ 38 12 (322 81 21 (26%) 
143 42 (290% 278 76 (27%) 


any teleradium treatment or interstitial im- 
plantation. 

In 1922 we began with teleradium ther 
apy at a distance of 5-6 cm. the dose being 
given in the course of about three weeks. 
But during the last three years the total 
dose has been increased to 50-150 gm-hr. 
It causes on the skin over the diseased side 
an epidermitis (Regaud-Nogier) and on the 
tumor area an epithelitis (Coutard). After 
these reactions have passed off, which takes 
about four weeks, endothermy is applied to 
the tumor remnant in the form of bipolar 
coagulation. Upon completion of this coag 
ulation, and while che patient is under the 
influence of the anesthetic, radium need 
les are implanted at the border between 
the coagulated portion and the healthy 
tissue. The time for the treatment 1s 
only three to four hours and the coagu 
lated portions are left to slough off spon 
taneously. In the case of larger infiltrating 
tumors a ligature of the external carotid 1s 
made prior to coagulation, so as to obv late 
bleeding. During the first period, 1916 


both periods but a review of the case 
shows that the material was poorer during 
the later period in that more advanced 


cases have been brought under treatment 
as is shown by Table 11. 


If] 


CARCINOMA OF THE TONGUE IgGI60~-1g2 
AND 1922-1920 INCLUSIVE 


Results depending upon spread of tumor 
1916-1921 1922-1926 
Free from 


Signs and 
Symptoms 


Signs and 


Number bes Number 


Svmptoms 


Case of Cases 

of Cases | Years | ‘ Years 

or More or More 

Group 1* 33 (61%)| 16 (49% 27 16 (s9%) 

Groups 

andi, 21 (39% 5%)i 23 (46% 

Total 16 (32%) 


* Group I cases without metastases. 
Groups 1 and 11 cases with mostly inoperable 


metastases. 
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In judging the results of healing we have 
to remember that the material does not 
consist of selected cases. Many patients 
when first seen have extensive tumors with 
inoperable metastases, and are in such a 
poor state of health that any attempts at 
curative treatment would only injure the 
patient. In these cases we have to confine 
ourselves to giving palliative treatment, as 
these tumors are never suitable for coagu- 
lation. By employing, during recent years, 
more and more our technique of teleradium 
therapy, endothermy and implantation of 
radium needles, we have reached, for ex- 
ample, in the year 1928 three year heal- 
ing results, and in the year 1929 two year 
healing results in 42 per cent of the cases 
treated. 

In the other tumors of the oral cavities 
the development of our technique has been 
carried on along the same principles, and 
the results obtained from the treatment 
have been gradually improved, with the 
more intensive use of teleradium treatment 
and the combined coagulation and inter- 
stitial implantation of radium needles. 

Carcinoma of the sublingual region is 
now treated with the same technique as 
carcinoma of the tongue. 

Of 11 cases of carcinoma of the sublin- 
gual region treated during the period from 
1916-1922 inclusive, 5 became free from 
symptoms for five years or more, 1.e., 46 
per cent, whereas during the ensuing period 
from 1922-1926 inclusive, only 29 per cent 
were free from symptoms (see Table 11). 
The cause for this drop in the percentage 
of cures is due to the fact that during the 
later period the material was much worse, 
in that no fewer than 53 per cent of the 
cases on admission had widespread metas- 
tases (Table rv). 

In the cases of mandibular carcinoma we 
begin with teleradium treatment covering 
the primary lesion and the glandular region, 
for a total of 50 gm-hr., and follow this 
with endothermy. During the latter period, 
1922-1926 inclusive, we obtained an im- 
proved result, in that in 24 per cent, a five 
year freedom from symptoms was attained, 


while the freedom from symptoms during 
the former period remained at 11 per cent. 

In both these locations the radiation 
treatment is difficult because necroses may 
easily make their appearance in the under 
lying bones, and these impair the prognosis 
considerably. Endothermy of minor tumor 
remnants constitutes here an improvement 
of the technique. Those sequestrations that 
occur after endothermy do not cause any 
severe pain and are made to disappear in 
three to six months, after which the wound 
heals rapidly leaving a soft scar. 


TABLe I\ 
CARCINOMA SUBLINGUALIS IgIf 
AND 1G22-19260 INCLUSIV!I 
Results depending upon spread of t 
ree from ker from 
Signs and Sicnsa 
Number Number 
Svmptoms C Symptoms 
of Cases : , ot Cases 
s Years Years 
or Mor Or 
Group 1* g 8207 
Groups 
Total 11 (46°, 


* Group 1 without metastases. 
Group 11 with mostlv inoperabl 


Carcinomas in the cheek are, from a 
therapeutic-technical point of view, a very 
difficult problem because they ar 
in the thin cheek with very poor capacity of 
resorption and reaction, and close to the 
radiosenstive-alveolar processes, which are 
frequently infiltrated by tumor growth. Be 
fore 1921 these tumors were being treated 
with external roentgen radiation and sur 
face contact application of radium tubes. 


ated 


After 1921 the external treatment with 
teleradium was used more and more. After 
the tumor ulceration has become clean, 


smaller and better localized, electro-endo 
thermy is employed in the form of bipolar 
coagulation between two flat electrodes. 

In the case of infiltration of the alveolar 
process even the latter is coagulated to a 
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sufficient extent. The results have been 
greatly improved during the latter period, 
in that 12 out of 38, or 32 per cent, have be- 
come free from symptoms for five years or 
more, whereas during the former period 
only 21 per cent became free from symp- 
toms for the same period. 

The results from the improvement in 
technique during the years 1922 to 1926 
have thus become manifest in a higher per- 
centage of healing, particularly in view of 
the fact that during the latter period more 
advanced cases have been submitted for 
treatment. 

As a final result of the treatment during 
the eleven year period, 1916—-1926 inclu- 
sive, there remains a cure for S 
5 out of 278 patients, suffering from lin- 
gual, sublingual, mandibular and buccal 
carcinoma, or 27 per cent. 

Tonsillar carcinomas are among those 


tumors which have given poor results with 
all methods of treatment until quite recent 


years. Surgical treatment 1s hardly able to 
show a single case of healing. With endo 
thermy some authors have succeeded in 
healing well-confined tonsillar tumors, but 
no very extensive statistics are available. 

Prior to the year 1924, tonsillar carcino 


mas were treated at the Radiumhemmet 


PR HEALING HE LIN¢ INE 
rwo THRE! I U 
NIQUE 

| from. F1 Ire Irom 
Pr Ss a al 
rimary 
Group H : Symptoms Symptoms symptoms 
ealing 
1 Yea 2 Years Years 
More or Mor 
ar cent | cent pe t 
I ( 
II +4 
III I ( 
Tota! 


* Group 1 without metastases. 


Group 11 with operable metastases. 


Group m1 with inoperable metastas 
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with external roentgen radiation with 0.5 
mm. Cu filter at a distance of 30 to 40 cm. 
followed by surface contact applications of 
radium tubes. With this therapeutic tech- 
nique primary healing was obtained in 25 
per cent of 28 cases, but this primary heal- 
ing did not remain permanent. All the pa- 
tients died within three years (Table v). 
Since 1924 we have been using external 
treatment with teleradium (5 mm. lead 
equivalent filter, 6 cm. distance, total dose 
100-150 gm-hr.). After the tumor had di- 
minished local treatment was resorted to, 
either with surface contact application, im- 
plantation of radium needles, or endo- 
thermy of minor tumor remnants. Alto- 
gether 18 cases of carcinoma and lympho- 
epithelioma were treated during the period 
1924 to 1927, inclusive. Of these 18 cases 
7, or 39 per cent, have been living for more 
than three years (Table v1). 
Taste VI 

PRIMARY HEALING AND THE HEALING AFTER ONF, 
rwO AND THREE YEARS IN I4 CASES OF CARCINOMA 
AND 4 CASES OF LYMPHO-EPITHELIOMA TREATED I1924- 
1927 INCLUSIVE BY THE NEW TECHNIQUI 


Free Free Free 
from from from 
Pri Signs Signs Signs 
mary and and and 
Group Hea! Symp- | Symp- | Symp- 
ng toms toms toms 
Year | 2 Years | 3 Years 


or More or More! or More 


rer cent percent | percent | percent 


Carcinoma I 66.6 66.6 66.6 50.0 
Carcinoma ll 1 50.0 
Carcinoma I! 0.0 
Total 

Carcinoma 42 28.6 


Lympho 


epithelioma I, 1 72.0 
Total 
Carcinoma 
d Lympho cc 38.9 
epithelioma 


* Group I without metastases. 
Group 11 with operable metastases. 


Group 11 with inoperable metastases, 
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During the year 1930 altogether 8.cases were treated during this period consequent | 
of tonsillar carcinoma were treated, and all ly only inoperable cases and recurrences, 
of these 8 cases have become primarily free as well as some few postoperative border 
from symptoms. Five of these patients had line cases. These were treated chiefly with 
at the beginning of the treatment devel- external roentgen radiation as well as with 
oped metastases. implantations of radium into the cavity left 

Tonsillar sarcomas have been treated by the operative procedure. But with the 
with a uniform technique since the year then prevailing surgical methods, we had 
1916, namely, external treatment with great difficulty in exploring this cavity and 
roentgen radiation 4 mm. Al plus 0.5 Cu consequently were unable to properly ap 
filter, 30-40 cm. distance, and after the tu- ply our therapeutic methods. The result of 
mor had diminished, surface contact ap- the radiation treatment is about equal at 
plication of radium tubes was made with a_ the different institutions, as is shown by 
filter equivalent to 1-2 mm. of lead, total Table 1x. 
dose 300-1700 mg-hr. of radium element. At the Radiumhemmet freedom from 
Of 35 cases of sarcoma treated during the symptoms for four years or more was at 


Tas_e VII 
PRIMARY HEALING AND THE HEALING AFTER ONE, TWO, THREE, AND FIVE YEARS IN 35 CASES 
TREATED IGI6—-Ig27 INCLUSIVE 
Pr; Free from Signs Free from Signs Free from Signs Free from Sig 
sroup H i ‘ and Symptoms and Symptoms and Symptoms and Symptoms 
( rimary | t t 
1 Yearor More 2 Years or More > Years or More Year r Mor 
per cent per cent per cent per cent 
77.8 77 8 
I] gl 7¢ 66 
MI 36 
Total 71.4 48.6 48.6 42.9 
Group | without metastases. 
Group 11 with operable metastases. 
Group 111 with inoperable metastases. 
period 1916 to 1927, inclusive, 15, or nearly Tasce VIII 
43 per cent, are living free from symptoms RESULTS OF SURGICAL RESEC1 
after three years, while the percentage of CARCINOMA OF THE UPPEI 
five year healing is almost 38 per cent (Ta- 
a Freedom from S 
Carcinomas of the upper jaw are like- of : 
wise among those tumors where surgical Cases | p.- cent 
treatment has produced comparatively 
poor results. Several surgical authors, Konig 48 16.6 
Kroénlein, Heyman and Sebilau, have had oe - 79 20. 2 5 years or mot 
recurrences in nearly all the cases operated : J9 


upon, and even the best surgical statistics 

show a healing percentage of only 20-25 _ tained in only 18 per cent of the cases. 

per cent, as will be seen from Table vir. Nevertheless, it is impossible to draw any 
Still during the years prior to 1922 all definite conclusions from the available sta 

operable cases in Sweden were only oper-_ tistics as to the five year healing becaus 

ated upon. At the Radiumhemmet there they are not complete. 
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TaB_Le IX 
CARCINOMA OF THE UPPER JAW 
Results of chiefly radiological treatment 
with minor surgical interference 


\ kreedom from Sig 
umber 
and Symptoms 


of 
Cases 

Per cent Lasting fe 
Quick 36 22 6-29 mo S 
~ 
Johnson 24 2 I-S years 
Schreiner 46 I-g years 
Berven 44 13 4 years or more 


Since the year 1922 several clinics have, 
to a large extent, been using a combination 
of total resection, with the ordinary surg1- 
cal technique, or with endothermy followed 
immediately by the application of radium 
tubes of the open wound. At the Radium- 
hemmet we are now using the following 
technique: preoperative treatment with 
roentgen radiation, filter equivalent to 2.6 
mm. Cu, 40 cm. distance. After the tumor 
has diminished in size, endothermy 1s per 
formed with the method elaborated by 
Holmgren, and radium 1s applied in the 
wound, a total of 1 ISO mg. radium ele 
ment for 12-15 hours, filtered through 3 
mm. lead. In early cases the preoperative 
roentgen treatment is not included. 

\t other clinics resection 1s done with 
the customary surgical technique, except 
by New, who uses endothermy. There are 
as vet not available any five year healing 
statistics, covering any very extensive ma 
terial, but the percentage of healing for one 
to nine years 1s remarkably similar for all 
clinics, and amounts, by way of example, 
for Hautant to 38 per cent, for Barnes to 
$2 per cent (only cases without metas 
tases), for Crosby Greene to 33 per cent, 
for New to 36 per cent, and for Holmgren 
and the Radiumhemmet to 36 per cent 
Table x). 

According to Holmgren, endothermy 
plus radium is followed by a lower postop 
erative mortality (average 11-16 per cent, 
Holmgren 5 per cent, New 0 per cent), bet 
ter cosmetic results and less shock from the 
operation. The drawbacks of endothermy 
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are the longer operating time, and the long 
er healing period, with concomitant dis- 
comforts to the patients. 

The glandular regions are treated at the 
Radiumhemmet with the same technique 
as all malignant tumors in the oral and na- 
sal cavities. 

Before the year 1924 the glandular re- 
gions were being treated with heavily filtered 
roentgen radiation, but we now make use of 
teleradium, because radium has, as stated 
before, been found to be superior to roent- 
gen rays in the treatment of these regions. 

In instances where at the beginning of 
the treatment no clinical glandular metas- 
tases exist, the patient is given only exter- 
nal teleradium treatment (smm. lead equi- 
valent filter, 6 cm. distance). In the ma- 
jority of cases the teleradium treatment 
covers both the primary growth and the 
cervical lymph nodes. 

In those cases where at the beginning of 
the treatment nonadherent clinical metas- 
tases exist, the patient is given teleradium 
treatment, as has previously been de- 
scribed. If the metastases disappear, such 
teleradium treatment is given in various 


TABLE X 


RESULTS OF COMBINED TREATMENT OF CARCINOMA OF 
THE UPPER JAW 


Freedom from Signs 


Number, and Symptoms 


yf 
Cases Per 
Lasting for 
Resection + Radiation : 38 1.5-§ years 
Hautant) 
Resection + Radiation 26 2 1-9 years 
Barnes 
Resection + Radiatio: 36 2 years 
Crosby Greene 
K:ndothermy +Radia 
tion (New) ) 36 1-8 years 
Endothermy + Radia 
tion (Holmgren 64 36 I—7 years 


Postoperative mortality by surgical resection 11- 
16 per cent. 

Postoperative mortality by endothermy o per cent 
New) § per cent Holmgren 


* Only cases without metastases. 
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series, with diminished doses for each 
series. If the metastases do not disappear, 
a dissection of the neck is made, with im- 
plantation of radium needles in the wound 
(10 mg. needles, filter equivalent to 1 mm. 
of lead, for 3 hours). In those instances, 
lastly, where a beginning fixation of the 
metastases exists, or in the case of inopera- 
ble metastases, only teleradium treatment 
or palliative roentgen treatment, with a tin 
filter equivalent to 2.6 mm. Cu is given. 


CONCLUSIONS 


1. In the radiation treatment of carci- 
noma of the oral and nasal cavities we are 
now using at the Radiumhemmet a com- 
bination of radium and endothermy for the 
treatment of the primary tumor, and a 
combination of radium and conservative 
surgery for the treatment of the lymph 
node bearing areas. 

2. Radium has proved superior to the 
quality of roentgen radiation available at 
present. 

3. The greatest gain of recent years ina 
therapeutic-technical respect has been the 
introduction of the teleradium technique 
and the more widespread use of the inter- 
stitial implantation of radium needles, in 
combination with endothermy. 

4. Teleradium treatment enables an in- 
crease in the quantity and quality of the 
radiation, and in the tissue doses, factors 
which greatly augment the effective action 
of the irradiation. 

5. The interstitial implantation of ra- 
dium needles completes or supplements, in 
the various parts of the tumor, in the best 
possible manner, the dose given in the pre- 
vious teleradium treatment. 
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6. Endothermy removes, without bleed- 
ing and without any risks of local re-im- 
plantation or spreading of the tumor, any 
resistant tumor remnants. 

7. The treatment of the primary tumor 
consists routinely of an initial teleradium 
treatment which, after the tumor has be- 
come clean, diminished in size and better 
delimited, is followed by endothermy by 
simultaneous interstitial implantation of 
radium needles around the coagulated area, 

8. The treatment of the lymph node 
bearing areas consists of the application of 
teleradium simultaneously with the treat- 
ment of the primary tumor. Surgical dis- 
section is indicated after the teleradium 
treatment, if any movable easily operable 
glandular metastases remain. Otherwise 
only teleradium is used. 

g. Of 278 patients suffering from carci- 
noma of the oral cavity (tongue, sublingual 
region, cheek and mandible) 75, i.e., 27 per 
cent, are free from symptoms from five to 
eleven years. Of 18 patients suffering from 
epithelioma of the tonsils 7, 1.e., 39 per cent, 
are free from symptoms three years or 
more. Of 35 patients suffering from sar- 
coma of the tonsils 15, 1.e., 43 per cent, are 
free from symptoms three years or more, 


and 38 per cent for five years or more. Of 


64 patients suffering from carcinoma of the 
upper jaw 22, 1.e., 36 per cent, are free from 
symptoms from one to eight years. 

10. Radiotherapy should be practised in 
thoroughly equipped radiotherapeutic cli- 
nics with daily and intimate cooperation 
between scientists who are devoting them- 
selves entirely to this work, namely, sur 
gically trained radiologists, as well as phy 
sicists and pathologists. 
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DISCUSSION ON PAPER 


Dr. James Ewinc, New York City. It has 
been said that the progress of cancer treatment 
keeps pace with the progress of radiation. Cer- 
tainly that appears to be true in the field dis- 


cussed this morning. | look back over the years 


when surgery alone was employed in this field 
with emotions that are unpleasant. I look back 
also at the early days of the treatment of these 
diseases by radium and x-ray with little satis- 
faction 


But this morning we have seen from 


each of these clinics a record of steady change, 
trial and error, improvements in this and that 
direction, with constantly increasing success, 
and when we hear, as we have heard from these 
three clinics, that from 20 to 38 or 4 


of tonsillar 


per cent 


cases are now curable, we can 


to the statement that the progress of 


accede 
treatment of cancer in this field keeps pace 
with the progress of radiology. 

Of the questions which might be discussed 
properly by a pathologist, it is interesting to 
observe how thoroughly these clinics are con 
sidering the great variation in the structure of 
the tumor, its natural course, the complica 
tions, because all ditferent 


The greatest importance of 


these vary with 


forms of tumors 
distinguishing grades of tumors is not perhaps 
so much in determining radiosensitivity, be 
cause that is a very complex general patholog 
cal and clinical question. It is of greater im 
portance to call the attention of the surgeon 
and the radiologist to the natural course of 
particular types of tumors because we know 
that tumors of one type run a certain course 
and tumors of the same organ of a Grade 4 type 
run another course. Not only will your dosage 
of radium and x-ray be determined thereby, 
but the whole attitude toward the case will be 
much more intelligent and you will be able to 


* A paper by Dr. Douglas Quick, Memorial Hospital, “Principles and Methods Employed in thi 


dermoid Carcinoma” was also read in this symposiun scussi 
number 
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S BY DRS. COUTARD AND BERVEN* 


save some patients useless misery and cure 
others, which you could not do intelligently 
without the knowledge of the natural course of 
the disease which depends essentially upon 
structure. 

Dr. Coutard referred to the fact that the bed 
of the tumor in the laryngeal cases especially 
was a very important factor in determining 
radiosensitivity and the outcome of treatment. 
The more I attempt to unravel the numerous 
factors that seem to enter into radiosensitivity, 
the more I am impressed with the importance 
of the bed of the tumor. Some beds are vascular 
and give a good reaction. Others are bony and 
give none. Others are in the lymph nodes where 
things are very favorable. In mammary cancer, 
one of the great problems is to overcome the 
lack of reaction of fat tissue. Let me, following 
Dr. Coutard’s lead, emphasize the importance 
of considering most carefully this particular 
factor in radiosensitivity. 

Yet radiosensitivity will eventually be found 
closely related to what pathologists call differ- 
entiation in structure. If you throw that out, 
vou capitulate entirely to the pessimists on this 
question of radiosensitivity. 

A matter of first importance and of the 
greatest interest to me personally has been the 
question of dealing with neck nodes in intraoral 
carcinoma. I am very much gratified to see that 
Dr. Quick especially, and others also, have en- 
tirely cut loose from the old surgical dictum 
that block dissection of the nodes is essential 
for intelligent care of intraoral carcinoma. The 
results have not justified that contention at 
any time. Bloodgood reported that 65 per cent 
of the nodes that he excised in his cases of lip 
cancer were uninvolved and yet these exten- 
sive operations were employed, and are still em- 
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n is included here and the article will be published in a subsequent 
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ployed. I saw recently from an authority of 


high standing a statement that,today the treat- 
ment of choice of lip cancer is excision of the 
primary lesion and block section of the lymph 
nodes. We also know that some surgeons have 
gone so far as to develop that supersurgery 
which would dissect both sides of the neck 
from ear to clavicle without regard to the pres- 
ence or absence of metastasis. Therefore, I 
think we can say that radiology has enormously 
increased the intelligence as well as the success 
of the treatment of these lymph nodes 

It would appear, at first sight, that the dis- 
section of the neck and exposure of an obvi- 
ously cancerous lymph node, implanting it 
with radium seeds and leaving the node in the 
neck must be unreasonable. The reasonableness 
will be determined by long experience. The rea- 
sons are not hard to find if one will cut those 
nodes microscopically in series and see what 
happens when you have a large cancerous 
lymph node in the neck. You will find, as a rule, 
that there is a marked regression of the tumor 
_next to the capsule, where it often resembles 
normal skin, and a tendency in the majority of 
cases for the central portions to necrose and 
when you implant those nodes with a moder- 
ate amount of radium, you intensify that proc- 
ess and bring about a complete regression of the 
tumors, in many instances, and its transforma- 
tion into an indolent epidermoid cyst; whereas 
when you attempt to dissect that node, the 
mechanical pressure almost invariably will 
squeeze cells through the capsule, out into the 
adjoining tissues, and then your recurrence is 
not in a lymph node, but in the cellular tissues 
and fat tissues, and every radiologist and every 
surgeon knows what a hopeless and dreadful 
condition results from such a complication. 

I once tried in a lymph node in a case of can- 
cer of the breast, about 1.5 cm. in diameter, to 
calculate the number of cells there were in that 
node, and the calculation was not a mere guess 
It reached a little over 8,000,000,000, and yet 
you expect the surgeon to dissect that node out 
of its connections and get it out without dis- 
seminating any of those cells. Yet we have good 
theoretical reason to believe a very few of those 
cells implanted will produce metastasis. There- 
fore, I believe this highly conservative treat- 
ment of the nodes is based on sound pathologi- 
cal principle. 

It was certainly a keen conception and a bold 
step when several years ago Dr. Coutard began 
to treat laryngeal cancer with heavy external 
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irradiation. While the organ is, on the whole, 
accessible, the critical location of the tumors, 
the complications that naturally would arise 
as a result of heavy irradiation, held us all back 
and made it seem quite quixotic to attempt to 
cure these tumors by external irradiation. Yet 
step by step he has improved the technique and 
now we find that a high proportion of these 
laryngeal cancers are curable by external ir 
radiation. We have followed the method at our 
institution with excellent results. 

It is a splendid thing to think that nowadays 
an extensive carcinoma of the larynx, of the 
sinuses, at the base of the tongue or extending 
up even to the tonsil, may within a period of a 
month be caused to completely regress and re 
main cured by means of an external invisible 
agent. 

Yet while admitting this important, perma 
nent contribution, I feel that we 
cautious in submitting patients to measures 
which have a mortality and a considerable 
morbidity. Therefore, while welcoming this at 
tempt to treat laryngeal and intraoral cancers 
by external irradiation alone, as a layman who 
sees these patients from the human side, | am 
not convinced that that is the way radiology is 
going to make its best and final progress in this 
field. The method is not applicable to every 
person. Many of these cases occur in elderly 
subjects. You have to pass them off because 
you know they won't stand it. The lesions are 
complicated. You must expect a tracheotomy 
in a good many of them. 

Dr. Coutard, as a true scientist, has very 
frankly exposed in a chart the vai 
cations which arise, which he interprets as 
hepatic and cardiac; he did not mention a 
phyxia or edema of the glottis, but all these 
things occur and they are of very great signifi 
cance. Here we are dealing with maj 
logical problems. Therefore, from th« 
view of a layman, I feel it would be we 
could in some way limit the amount of external 
radiation, the general body dose, and 
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very severe reactions of the skin. You could 
limit that part of the treatment and intensify 
it by some other method, either by applic ations 
of tubes, as Berven seems to have done, or by 
that desideratum which we are all hoping for, 
some method of increasing the effects of irradi 
ation by constitutional agents, elevation of the 
temperature of the body or whatnot. I haven't 
the solution myself, but if in some way we could 
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tissues and to the body in general and intensify 
the effects of irradiation locally, then I think 
we shall be on much safer ground. 

I trust that radiology, which makes its bid 
for consideration on the fact that it is humane, 
bloodless, and should be in many instances 
painless and far more effective, will not fall 
into the same difficulty that surgery finds itself 
in today, and will not be called upon twenty- 
five years from now to express regret at the 
severe conditions which we produce in our pa- 
tients in the treatment of cancer. The penalty 
visited upon the cancer patient today is too 
severe, and I[ think it would be rather better 
not to attempt to cure so many cases if the 
standard methods of radiological treatment be- 
come so severe that there is a high mortality. 

Dr. Francis Carrer Woop, New York City. 
One cannot but be immensely impressed by 
these reports w hich show so definite a progress 
in the method of treatment of hitherto incur- 
able types of neoplasms. 

The first thing that is obvious from all three 
papers is the necessity of concentration of the 
cancer patients in institutions and not expect- 
ing good results by scattering radiation in inex- 
pert hands. In other words, here are three 
clinics which have the facilities for the hospi- 
talization of the patient, have concentrated a 
large number of patients so that high skill can 
be obtained by those who are treating these in- 
dividuals. That such high skill is necessary, | 
think no one will doubt, because otherwise we 
would not have the records which have been re 
ported this morning. 

The second thing that appears in all the 
papers is the general recognition at the present 
time of the necessity of enormous dosage to ob- 
tain any permanent results. We are forced to 
give patients quantities of radiation which do 
produce serious symptoms from which those 
patients may not recover for a period of weeks, 
due to serious damage to the skin and mucous 
membranes, surgery in the form of the insertion 
of needles into or about growths, anesthesia 
all in all, a combination of types of treatment, 
none of which is pleasant. It prevents our treat- 
ing a certain number of patients by these 
techniques, because with the highly nervous, 
sensitive patient the carrying through of a 
course of heavy irradiation may be quite im- 
possible. They will refuse to continue treat- 
ment long enough. 

The recognition by all of the speakers of the 


Importance of biopsies and the careful study of 
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the microscopic structure of the tissues is an 
evidence of the importance of this factor in the 
treatment. The variety of the therapeutic at- 
tack, too, has been exposed this morning fully, 
the difference in attitude which exists, one 
clinic feeling that radium is far preferable to 
roentgen radiation and gives better results. 

I heard Professor Forssell say in Paris that if 
he could get 20 grams of radium, he would wel- 
come it and use it in preference to roentgen 
rays. On the other hand, in the Regaud Clinic, 
the two agents are regarded as equivalent under 
the conditions in which they are used, that is, of 
extremely high filtration with a careful timing 
of the exposures. Here is a factor which has 
been largely neglected hitherto, the question 
of the distribution in time of the dose. The 
original work which laid the foundation for this 
was in print in 1g08 in publications of Professor 
Regaud’s on the effects of radiation on animals 
where he showed that by prolonging the dose 
more effective sterilization of the tissues could 
be obtained than by giving a single large ex- 
posure. 

The interest and benefits which we have re- 
ceived from Dr. Coutard’s work are largely due 
therefore to the firm scientific foundation upon 
which all the work in the Radium Institute has 
been carried on. 

I was very much interested in one point 
which Dr. Berven made, and that was that 
there was no improvement in the type of case 
coming to the clinic or the type of case which 
the clinic treated in carcinoma of the tongue, 
for instance; that the cases were more ad- 
vanced in recent years than they were earlier. 
I wonder whether that is due to the patients 
feeling that they can get a cure without sur- 
gery, without coming quite so early, because 
they have heard of other patients being cured, 
or whether it is due to indifference of the medi- 
cal profession, or upon what factor it depends. 
I hope that Dr. Berven will explain the point, 
because it is a very interesting one. 

There was mentioned the risks of irradiation 
of cases with infection and the necessity for 
constant care of the patient, which is again 
another point as regards hospitalization of can- 
cer patients in institutions where they can be 
properly treated. 

Syphilis was not spoken of as one of the de- 
terring factors. In carcinoma of the tongue, 
very unfortunate results are not infrequently 
observed in the syphilitic, despite energetic 
antisyphilitic treatment immediately preceding 
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the treatment. Probably this is due to the per- 
manent damage which syphilis causes on the 
vascular system and with the combined vascu- 
lar damage which results from irradiation, large 
sloughs and serious, if not fatal, infections may 
easily result. 

The whole meeting this morning has been a 
demonstration of the importance of the scien- 
tific foundation of individual groups of men 
working on plans which they have formulated. 
I hope that five or ten years from now the same 
clinics will report and we will have perhaps 
statistics based upon the different techniques 
which have been illustrated here this morning, 
giving a larger material and furnishing some 
evidence of the final codification of our therapy 
which is necessary in irradiation. We must es- 
tablish ultimately certain specific types of 
treatment for a given lesion. Now one radiolo- 
gist uses one filtration and another uses an- 
other, and a third uses radium alone, and the 
fourth uses diathermy, and the fifth uses sur- 
gery. It is necessary in the next few years to 
determine in this group of lesions which are 
attackable by irradiation, just what that irradi- 
ation shall be, the type, and what is the direc- 
tion in which we are to go in the future. 

Dr. A. U. Desyarpins, Rochester, Minn. On 
listening to these three important communica- 
tions, | have been impressed chiefly by two 
points. One is that the three institutions repre- 
sented are working under special circumstances 
and conditions and, therefore, similar results 
cannot be expected or hoped for under the 
totally different conditions which exist in the 
practice of the private radiologist or of ordinary 
hospitals. Dr. Wood has already mentioned one 
of these points and stressed the importance of 
concentrating means and facilities for such 
treatment in specially equipped institutions 
with highly trained personnel. 

The next point is that methods of this kind 
are totally different and cannot possibly be re- 
conciled with any idea of standardization. The 
two ideas are at opposite poles. The methods 
described must be fitted carefully and pains- 
takingly to each patient; otherwise, compar- 
able results cannot possibly be attained. 

Dr. Ira I. Kaptan, New York City. It is 
difficult to have very much to say after so many 
eminent men have spoken upon these subjects, 
but I think a few important factors might be 
brought out. One of these is that no matter 
what type treatment had been given in any of 
these clinics, the results have been practically 
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the same. We must not draw conclusions from 
this fact. that you can use any one of these 
methods and get good results. An important 
factor in this whole matter is that each one of 
these three men who spoke here this morning 
is essentially a clinical radiologist, that all this 
work has been done in a clinical manner, and, 
as Dr. Quick has carefully brought out, you 
have to use clinical judgment in whatever 
method you employ. It doesn’t make any differ 
ence whether you use surgery in the open or 
closed method, or whether endo 
thermy or radiation, you have to judge which 
upon clinical facts. 

The second great important factor which all 
three men brought out is that you have to use a 
planned method of taking care of these cases 
In my service, I have the good fortune or per- 
haps the bad fortune, to have a hospital where 
we get all types of hopeless cases already treated 
by every kind of method. It has often come up 
in my mind, ““Why do these failures exist? Is it 
the patients? Is it the man or is it the method?” 

I think the great point in these failures is the 
fact that the patients have been treated with 


you use 


out a prepared plan or clinical judgment. Those 
who are radiological clinicians fail sometimes 
but the ones who aren’t clinicians fail more 


often. 

Dr. Coutard brought out the important fac 
tor of using heavy dosage in irradiation, and we 
have Dr. Quick’s warning that we 
know as yet whether or not this heavy dosage 
is the proper factor to employ in every case 

Dr. Coutard called our attention to the fact 
that a certain limit is necessary, that if he goes 
beyond 8,000 r he gets no better results 

Dr. Berven has shown us that it is necessary 
to have a very definite follow-up in the care of 
cases, and it is only because he has this excel 
lent follow-up that he is able to judge whether 
to repeat his method in caring for these pa 
tients. Whether or not endothermic surgery is 
better than scalpel surgery, I think depends 
upon the man using the method. A good sur 
geon with a clean scalpel can do a great deal of 
good work. A poor surgeon with the finest of 
endothermic instruments can’t do anything at 
all. 

All three clinics have shown this fact that we 
must have proper irradiation carried out in 
centralized units, and that we must use a clini 
cal understanding in the care of patients. | 
think the day is past when the radiologist with 
out clinical knowledge or a clinician without 
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radiological experience can care for cancer pa- 
tients. 

Dr. PraHLerR, Philadelphia. | 
am sure that we all appreciate the instruction 
given to us this morning by these great leaders. 
We must also be impressed, all of us, with the 
tremendous reaction brought about by the 
treatment given by Dr. Coutard. Yet Dr. 
Coutard has used in this treatment, you will 
remember, 2 mm. of zinc, which is approxi- 
mately equivalent to 2 mm. of copper. You will 
find that most radiologists are working with 
o.§ mm. of copper. That difference is a very 
great one from the end-results and yet in spite 
of the fact that increased filtration was used, 
Dr. Coutard used a dosage there that would be 
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very difficult for us to carry out in any routine 
manner in this country. We 
many law suits for x-ray 


would run into 
burns. On that ac- 
count and because of the fact that I am con- 
vinced, as Dr. Berven is convinced, that ra- 
dium will produce a greater relative effect upon 
the cancer tissue, I have favored the use of ra- 
dium filtered through 2 mm. of platinum, 
equivalent to about 4 mm. of lead. That in- 
creases the filtration even more and, therefore, 
gives relatively less damage to the soft tissues. 

I think another point that must be empha 
sized is that each case must be treated as an in- 
dividual and not according to any rule. That is, 
of course, what all these men have been doing. 
You will see that Dr. Quick, in certain cases, 
excises the glands; in other cases, he opens the 
skin and introduces seeds into the gland that 
cannot be removed. Dr. Berven removes rem- 
nants of disease by means of electrocoagulation 
or the endothermy knife, which is a method 
that must also be adapted to the individual. We 
cannot lay down specific rules or we will get 
into a lot of trouble. 

Another point I would like to emphasize that 
Dr. Berven brought out is that when he intro- 
duces radium after this removal of the remnant 
of disease, he doesn’t leave his radium, his 
10-mg. radium needles in there for a very long 
time, approximately three hours. These are 
facts that we must keep in mind or we will get 
a bad necrosis and a bad healing. 

Dr. Berven (closing). I would first answer 
Dr. Wood who asked me a question: I get 
about the same results of healing with the first 
method, during the roentgen period, 32 per 
cent, five years healed, as with the radium. I get 
the same per cent of healing. It depends upon 
this fact, which is very well known, that all 
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clinicians get their patients referred from doc- 
tors all over the country. The doctors usually 
think, ““This case is too bad to send to the 
Radiumhemmet.”” So when we begin to treat 
patients, we have the good cases. Then we treat 
them and we accomplish our results; we read 
our papers at the societies and meetings, and 
we tell the doctors, ““You shall send more pa- 
tients.”” Of course, they are coming in a greater 
number, and in more advanced stages of the 
disease. We have to accept all these patients 
and treat them, or try to treat them. It is im- 
possible for us to cure all these patients; to 
some we can give only palliation. 

Therefore, it is a well known fact, as you 
know, in all clinics that when you have pub- 
lished good results of a treatment, afterwards 
you get more advanced cases and you can’t 
show such good results 

1 will say a few words about Coutard’s 
method. Since his first communication in 1928 
at the Second International Congress in Stock- 
holm, where he published his original method 
of treating malignant epitheliomas of the ton- 
sil, this method has interested the whole radio- 
logical world. We have not heard from Coutard 
since 1928, and I think that it is now of the 
greatest importance that Coutard has pub- 
lished a more detailed paper. The paper would, 
of course, have been of much greater value if 
the detailed histories had followed it to illus- 
trate the many different variations in the 
technique. 

Coutard has tried to elaborate a method of 
treatment by roentgen rays which gives the 
reaction of epidermitis, epithelitis and der- 
mititis without damaging seriously the sur- 
rounding tissues. His method gives a violent 
primary reaction of the mucous membranes 
and of the skin with severe pain and consider- 
able discomfort to the patient. He gets some 
late necrosis, but in most cases he has obtained 
very, very good results. 

| have seen many patients treated with his 
method and I have also treated patients with it 
and if | compare the reaction that I get follow- 
ing Coutard’s method, the roentgen treatment 
and the radium treatment, that reaction after 
the radium treatment is much lighter for the 
patient. If does not cause so much pain and I 
see in my practice no deaths from the radium 
treatment. In our opinion, that depends upon 
the different wave lengths, the short wave 
lengths of the gamma rays. 

I have been in many clinics and I have heard 
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doctors Say, “We use Coutard’s method,” but 
it has been very difficult to really use Coutard’s 
method from the short account published in 
1928. In my opinion, I have not seen any place 
where the real Coutard method is employed. | 
have seen some modifications of his method. 
Therefore, | am glad that we have a more de- 
tailed report now, Coutard’s real 
method cannot be responsible for all the bad 
results which have followed the technique sup- 
posed to be Coutard’s. 


because 


There has been only one paper published 
from one clinic, the clinic in Zurich, where the 
doctors have used Coutard’s method and try 
to use it. They said, “We attempt to do it, and 
we think we have come near his method, but 
the results have been very bad.’’ They treated 
seven patients and of these seven patients, only 
one of carcinoma of the tonsil, epithelioma of 
the tonsil, was free from symptoms and living 
after one year The other SIX died, and three of 
them died directly from injuries from the treat- 
ment. 

The different results with the same technique 
show, in my opinion, and I think in the opinion 
of most of us today, that the primary healing 
as a permanent cure depends not only upon 
the perfection of the technique and the manner 
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in which it is employed, but also on other ri 

quirements. The results that Coutard has ob 
tained, | think depend upon himself. He fol 
lows his patients very carefully. He examines 
his patients at least twice a day. He follows 
their general condition and he knows what in 
jury he causes and he knows what reactions 
come from the treatment. 


The indications for the treatment, as well as 
the carrying out of this treatment, are vet so 
complicated that we cannot look upon Cou 
tard’s method as a method for use in genera 
roentgen practice, but the further development 
of this method, as well as the development of 


the radium method, must be carri at the 
large special clinics. 

I am so glad to have heard this 1 
the doctors discussing these pape 
appreciate the value of the clini for treat 
ment of malignant disease. As I sa 
ginning of my paper, it is a bad, bad n 
allow radium to go out to doctors in small quan 
tities to be used by doctors who s( only si me 
few patients during the year. It is impossible 
for them to get the experience 
work sufficient to treat patients, and it 
possible for them to follow up ti AS¢ al 
know their results. 
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ROENTGENOLOGIC EVIDENCE OF FETAL DEATH* 


By MAURICI 


\. SCHNITKER, M.D., PAUL C. HODGES, Px.D., M.D., and 


FRANK E. WHITACRE, M.D. 


CHICAGO, ILLINOIS 


N ULLERHEIM in 1899 reported a case 

in which he had been able to demon- 
strate the fetal skeleton on a roentgen 
plate, and in 1912 De Lee, enumerating 
the possibilities of the roentgen ray in ob- 
stetrics, prophesied that eventually fracture 
of the fetal skull in utero might be diag- 
nosed, but the possibility that roentgen 
rays might be of assistance in diagnosing 
fetal death in utero was apparently not 
thought of until 1921. In December, 1921, 
Horner, and in April, 1922, Spalding** 
independently read papers on this subject, 
and since that time a fairly extensive but 
somewhat conflicting literature has arisen. 

In the present paper we shall review 
briefly the clinical signs of fetal death, dis- 
cuss the gross pathology of the still-born 
fetus and then outline the published views 
of others on the roentgen findings in this 
condition. Kollowing this we shall present 


our own studies on the roentgenograms of 


176 pregnancies, in 14 of which the fetus 
proved to be dead, and (based on this) our 


conclusions as to the value and validity of 


a roentgen diagnosis of dead fetus. 


CLINICAL EVIDENCE INDICATING LIFE OR 
DEATH OF FETUS 


Certain clinical signs and symptoms are 
recognized as useful in diagnosing fetal 
death, but the fact that so many are listed 
is evidence that no one is thoroughly re- 
liable. Syphilitic infection of the father or 
mother, acute or chronic nephritis in the 
mother or habitual death of the fetus from 
unknown causes are factors that support a 
clinical diagnosis of fetal death. The sub- 


jective symptoms of disappearance of fetal 


movements, languor, malaise, chilliness, 
foul taste in the mouth, sensation of weight 


in the abdomen and loss of weight of the 


mother are at best presumptive evidence. 


* From the Division of Roentgenology and the Dey 


Flabbiness and arrested growth of the 
breasts are suggestive and even more so are 
the sudden cessation of nausea and vomit- 
ing in the early months of pregnancy, a 
discharge of bloody liquor amnii or milky 
fluid from the vagina,'®" and improve- 
ment in cases where toxemia has been 
present.'2 

Maternal consciousness of fetal move- 
ment is strongly suggestive evidence of fetal 
life, whereas the absence or cessation of such 
consciousness suggests death. Szell6,‘*-” 
however, voices the general obstetrical 
opinion when he points out that demon- 
strably live fetuses frequently undergo 
periods of quiet and that, conversely, it is 
not particularly uncommon for women to 
interpret movements of the maternal in- 
testine as fetal movement. 

Recognition of fetal movement by the 
palpating hand of the physician or by 
auscultation supplies quite dependable evi- 
dence of fetal life. However, movements of 
maternal muscles may be misinterpreted 
as fetal activity. Absence of fetal move- 
ments means little unless it is noted at 
several examinations. 

Drosin,'* in described two clinical 
procedures calculated to induce vigorous 
fetal movement and thus establish definite 
proof of life. In the first, the recumbent 
patient exhales and suspends respiration 
for as long a time as possible. The result- 
ing anoxemia frequently stirs up the de- 
sired movement of the fetus. The second 
consists in pressing the finger tip firmly 
against the anterior shoulder of the fetus. 

Absence of the fetal heart tones, while 
extremely important, is not invariably re- 
liable. In prematures the heart tones may 
be too weak to be heard and even in the 
full-term fetus they may be imperceptible 
because of position, fat abdomen, edema, 
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excess of liquor amnii, distended bladder, 
intestinal gas, accumulation of feces or 
because of contractions of the uterus, the 
action of the abdominal muscles or other 
extraneous noises. Anterior implantation of 
the placenta and uterine souffle are apt to 
interfere with fetal heart tone auscultation 
(Drosin'"*). Two physical signs are con- 
sidered absolutely diagnostic of fetal death. 
One called by Szell6** “the first sign” is the 
absence of pulsation in the umbilical cord 
as it is palpated digitally in the uterus. The 
maneuver is obviously seldom possible 
during gestation. The second sign, de- 
scribed by De Lee,'® Williams, Quin, * 
Speidel and Turner,* and others, and desig- 
nated by Szellé as “‘crepitatio ossea,” con- 
sists of palpation of a macerated head 
through the abdomen, vaginal fornix or 
cervical canal. 

Disproportion between the size of the 
uterus and the estimated duration of preg- 
nancy is suggestive of fetal death. 

Baer has noted that the increased basal 
metabolic rate normal to pregnancy is ab- 
sent when the fetus is dead, and Stein and 
Arens“ consider the sign rather significant. 

De Lee and Guiranden’® note that the 
clotting time of the maternal blood may be 
reduced to less than five minutes when the 
fetus is dead. 

According to Cohnstein and Fehling the 
temperature of the uterus is higher than 
that of the vagina late in normal preg- 
nancies, the difference disappearing if the 
fetus dies. This evidence is often helpful, 
but Szellé believes that the danger of break- 
ing the thermometers makes the procedure 
impractical. 

Attempted induction of labor by means 
of drugs may be used as a therapeutic test 


when fetal death is suspected. It fails if 
the fetus is living and usually succeeds if 


the fetus is dead.'¢ 
THE PATHOLOGY OF THE 
MACERATED FETUS 
Still-birth or the death of a human fetus 


on or after the twenty-eighth week of intra- 
uterine development may be due to any one 
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or any combination of many causes, but 
whatever the cause the dead fetus as- 
sumes the rdéle of a foreign body and suffers 
catabolic changes that have been called 
maceration. There is early autolytic de- 
composition in the abdominal viscera and 
petechial hemorrhages occur in the peri- 
cardium, pleura and peritoneum with re 
sulting collection of decomposed blood 
the body cavities (Magner,?’ Browne’). 

The great fontanelle lengthens out to as 
much as 2 to 3 centimeters. The skull be 
comes smaller than it was during life and 
as a result there is wrinkling of the scalp 
Spalding, and Portes and Blanche* at 
tribute the change in size of the skull to a 
collapse and shrinking of the cerebral sub 
stance which results in an overlapping of 
the skull bones. Moss*! states that the 
overlapping and shrinkage are due to 
‘“‘absence of some of the cerebral fluid.”’ 
Newell* feels that the entire process is ‘‘due 
to the desiccation of the fetus after macera 
tion has begun.”’ Spangler*®.* believes that 
the overlapping is due to an increase in 
intrauterine pressure, similar to that seen 
in the beginning of labor. Albano,’ on the 
other hand, is sure that the disturbed con 
tour is not the result of pressure. 


It has been asserted by some*!** that the 


bones slowly lose their calcium so that if 


the fetus remains in the uterus long enough 
after death, it becomes almost completely 
decalcified. Opinion is not unanimous on 
this point, however. 


ROENTGEN APPEARANCE OF THE 
OF A DEAD FETUS 


SKELETON 


There are reported instances of roentgen 
diagnosis of pregnancy very early in gesta 
tion by visualization of the enlarged uterus 
or the fetal tissues by the aid of positive or 
negative contrast media.” Freund" in 1905 
was of the opinion that the fetal skeleton 
could not be shown consistently until the 
second half of pregnancy, and while the de- 
velopment of the moving grid by Potter, 
and other technical advances of the past 
twenty-five years make possible occasional 
excellent roentgenograms of fetal skeletons 
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at three and one-half months, the fact re 
mains that only in the second half of preg- 
nancy are the results consistently good. 
Bartholomew has called this roentgeno- 
graphic demonstration of a fetal skeleton 
“the fourth positive sign of pregnancy.”’ 

It is obvious that the detailed roentgen 
appearance of the skeleton of a particular 
living fetus is a function of fetal age, ma- 
ternal build and numerous technical factors. 
Nevertheless, it is reasonable to suppose 
that the pathological changes ushered in by 
fetal death might produce significant alter- 
ations in the roentgenogram. As a matter of 
fact, five such signs have been described :* 

1. Roentgenographic demonstration of 
overlapping of the skull bones with asym- 
metry of the head was reported by Horner” 
in Ig21 as unique and positive evidence of 
fetal death. The same sign was described 
independently by Spalding**** in 1922. 
The condition was explained as due to dis- 
proportion between the size of the skull and 
its contents incident to post-mortem shrink- 
ing of the brain. These two original publi- 
cations were followed by many reports con- 
firming the value of the sign, among which 
may be mentioned Portes and Blanche, Del- 
herm and Morel-Kahn, Hauch, Recareus, 
Carreras and Faixat-l. Figueras,’ Scho- 
chaert, Laftfront and Viallet, Henrotay,”° 
Tengbergen,*® Szell6, Jungman,™ Kehrer, 
Quin, Browne and Kincaid’ and Schmitt.*? 
Walton,** Doub,'® Spiedel and Turner, 
Bourland and Spangler,’ Williams, Camp- 
bell and Willets,» and Matthews found the 
sign useful under certain conditions. On 
the other hand, Stein and Arens*’ in 1926 
and Perry® in 1927 discredited the sign as 
pathognomonic and felt “‘entirely at sea”’ 


* In addition to these, Bourland and Spangler,’ Kehre 
and Matthews,”* have described respectively, “flattening of the 
transparietal arch,” ‘“‘a sac-like distortion of the head” and 
“wrinkling of the fetal scalp’’ as supposedly earlier signs of the 
overlapping of skull bones. It is our opinion that all three are 
lificult if not impossible to make out and at best are merely 
slight Variations in the appearance of the same underlying } atho- 
logic process—brain shrinkage. Kehrer®:?6 speaks of a peculiar 
position of the fe tal arm elevate l behind the occiput, tho ight to 
be due to rigor mortis and therefore significant of fetal death, but 
he does not illustrate the condition; it is not described by others 
and has not been seen by us. The extremities of living fetuses 
can and do assume such a variety of positions that we can scarcely 


imagine a position peculiar to deat! 
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in attempting to diagnose fetal death on 
this evidence. Greenhill!’ 
and Willets®® state that under certain con- 
ditions they consider the sign valuable. 

Horner has nothing to say of possible 
confusion with the molding of labor and 
though Spalding mentions the matter, he 
feels that the appearance produced by labor 
is quite different from the overlapping of 
fetal death. Tengbergen also is of the 
opinion that overlapping due to shrinkage 
of the brain in maceration bears little or no 
resemblance to the molding of labor. On 
the other hand, Adair,'* Szell6, Matthews 
and many others are convinced that labor, 
or even engagement of the head may pro- 
duce molding that cannot be differentiated 
from the overlapping of fetal death. (In 
passing, we agree with this.) 

Shrinking of the brain does not occur 
immediately after the death of the fetus, 
so, of course, overlapping of the skull bones 
does not occur at once. Matthews”* has re- 
ported the sign two to three days after the 
supposed date of fetal death and he believes 
that it is regularly present by the fourth 
day. Stein and Arens do not expect to see 
the sign until five days after death. Most 
workers agree that films must be of good 
technical quality and that stereoscopy is a 
valuable aid. 

2. Jungman” in 1928 described a lordosis 
of the caudal half of the fetal spine, and 
Matthews**:?° independently made the 
same observation two years later. Bau- 
mann‘ and Naujoks™ have reported cases 
showing this sign, and Henrotay”® has de- 
scribed the phenomenon as probably due to 
a loss of muscular tone in the lumbosacral 
muscles, as a result of which the fetal trunk 
appears to be “sunken together.’”’ Some 
workers”? agree with Jungman in con- 
sidering angulation significant only when 
it appears at the caudal end of the spine. 
Others! attach significance to angulation 
of any part. 

3. Collapse of the thoracic cage has been 
listed by Matthews” as a roentgenographic 
sign appearing about two weeks after fetal 
death. 
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4. Tengbergen®® and Henrotay point out 
that a fetus disproportionately small for 
the duration of pregnancy is probably dead. 

5. Portes and Blanche in 1924 described 
faint visualization of the fetal skeleton 
which they believed was due to decalcifica- 


‘TABLE 


CHRONOLOGICAI 


Approximate Age of Fetus 
at Time of x-ray 


3 1/2 5 


Months 


Months 
Examination 
Number in cephalic 
presentation 
Number in breech 
presentation I 2 
Cephalic 
Number of 
Breech 
twins 
Combined 
rOTALS 
Number in cephalic 
presentation 


Number in breech 
presentation 


Number of twins combined 
presentation 


rOTALS I 


tion and others”’ “5° have published sup- 
porting evidence. It is well recognized, 
however, that many technical factors affect 
the density of the skeletal shadows and 
Albano? feels that all faint shadows en- 
countered after the date when the fetal 
bones should contain considerable calcium 
are to be explained on technical grounds. 
NATURE OF OUR MATERIAL 

Our material consists of roentgenograms 
and clinical records of 176 cases of preg- 
nancy examined at the Chicago Lying-In 
Hospital, for the most part during the 
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eighteen-month period, January 1, 
to July 1, 1931.* 

Twenty-one additional cases had been 
examined by roentgen ray but were omitted 
from the study because of incomplete 
clinical records or for other reasons. These 


IQ 


DISTRIBUTION OF CASES 


h Pal 
Months Months Months ler 
4 
6 
I 
49 
; I 
2 
I 
) 


176 cases in which roentgen examination 
has been done constitute, of course, but a 
small fraction of all the pregnancies seen 
in the institution during this period and 
unfortunately, include only 14 out of th 
100 or more still-births 
these months. 


recorded during 


DISTRIBI 
AMONG Ol 


rION OF CRITERIA 


R CASES 
Three of the 14 cases in which the fetus 
was dead are roentgenographically normal 


* A few cases from Billings Hospital and a 


] 


yeriods have been included. 
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but the other 11 present two or more of the 
criteria that have been advanced as evi- 
dence of fetal death. The skull bones are 
overlapped in 3 cases, the spine is angu- 
lated in 7, the thorax is collapsed in 2 
(questionable). Disproportion and a faint- 
ness of shadow which we interpret as de 
calcification are present in 

Of the 162 cases terminating in the de- 
livery of a living fetus (including one not 
yet delivered but known to be alive 
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Para 1; weight 147 pounds; Wassermann nega- 
tive. Onset of last menstruation, December 27, 
1930. Predicted term, October 4, 1931. 

May 7, 1931. Fetal heart tones not heard. 
Examination suggests four and one-half months’ 
normal pregnancy. 

October 6. Uterine size suggests six and one- 
half to seven months’ pregnancy, macerated 
fetal head palpated. 

October 7. Roentgen findings: Single fetus 
in cephalic presentation. Age estimated from 
occipito-frontal diameter, six months. Frank 


DISTRIBUTION OF CRITERIA AMONG OUR CASES 


DISPROPORTION 


OVERLAPPING \NGULATION Tengergen, 1926) 
SKULI OF Henrotay, 1931 NO 
BONES SPIN} FAINT SHADOW |CRITERIA 
Horner, 1921 Jungman, 1928 Letateaae Decalcification?)| PRESENT 
Spalding, 1922) |(Matthews, 193 (Matthews, 193 Portes and 
Blanche, 1924) 
Ketus dead; patient 
not in labor 2 7 3 
14 Cases 
alive; patient 
in labor 4 
1S cases 
Ketus alive; patient 
not 1n labor 9 121 
pseudo ntical with 
that seen in death 


were in labor at the time the roentgen 
examination was made. Of these, over 
lapping of the skull bones was present in 
4, angulation of the spine in ¢s, while 
showed no changes of any sort. Of the 147 
cases not 1n labor, 9 showed skull changes 
that might be interpreted as overlapping, 
but no other criteria; 17, though presenting 
normal skulls, showed angulation of the 
spine. 


ABSTRACTS OF I4 CASES IN WHICH THI 
FETUS WAS BORN DEAD* 


Case 1 (Unit #28852, X-rav #1758 Kigs. 
IA and sp, and 1A). C. C., aged twenty-one 
* Most of t ca wer i ! 1 before w 


overlapping of skull bones and partial decalci- 
fication of skeleton. Angulation of caudal end 
of the spine seen only in the lateral view. 

October 8. Medical induction followed by 
delivery of macerated fetus judged to be of 
twenty-eight weeks’ development 


Vote. Estimated from menstrual histo- 
ry, gestation was a little beyond term on 
October 7. If the roentgen estimate of fetal 
age is correct, this indicates a fetus dead 
three months at the time the film was made. 
7633, X-ray 


Case (Unit #325) (Fig. 


5). G. F., aged thirty, Para 11; weight 167 
the original roentgen reports (many films had not been reported 
formally) but instead our present interpretation of what the films 
how. We have taken care to do this film reporting on the basis 


of the film findings alone uncolo by inical knowledge of the 


ca 


- 
| 


354 


pounds; Wassermann negative. Onset of last 
menstruation, June 2, 1929. Predicted term, 
March g, 1930. 

April 5. Fetal heart tones normal. No fetal 
movement felt after April 9. 

April 11. Fetal heart tones absent. 


of the caudal end of the spine. 


cephalic presentation. Skull bones overlapped 
spine angulated. Age estimated from occipito- 
frontal diameter nine months. 

April 17. Difficult manual extraction of 
macerated fetus. Probable fetal age not stated. 
Time elapsed between probable date of fetal 


* The points of interest on the film are outlined with a wax 
pencil. This outline is transferred to architects’ tracing paper, 
inked with drawing ink, and then photographed. We have been 
careful to make wax pencil marks only where definite roentgen 
shadows exist. The fetal parts have been inked heavier than 
maternal parts to facilitate study of the tracings. It was obviously 
impossible to illustrate decalcification. Some of our films could 
have been reproduced by the half-tone method; many could not. 
The original films were displayed at the meeting of the Chicago 
Gynecological! Society, January 15, 1932 
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death and time of roentgen examination—five 
days. 

Case m1 (Unit #81820, X-ray #11876) (Fig. 
11B). P. A., aged twenty-six. Para 11; weight 
188 pounds; Wassermann negative. Onset of 
last menstruation February 16, 1930. Predicted 


April 14. Roentgen findings: Single fetus in term, November 23, 1930. 
4 
> 
\ 
/ 
~ 

SS 

)) 

qv’ 
| 
B 
Fic. 1. A. Film tracing from Case 1.* subject in supine position. Dead fetus showing overlapping of sk 
bones. Judging from the date of onset of last menstruation, pregnancy should be at term but the roentgen 


estimate of age is six months. This disproportion strongly suggests a diagnosis of fetal death. B. Filn 
tracing from same case, subject in lateral position, showing a second criterion of fetal death, angulation 


September 8, 1930. Small amount of bloody 
vaginal discharge. 

October 26, 1930. Active fetal movement 
(Cannot determine from record whether this i 


objective finding by examiner or subjective 


sensation reported by the patient 
October 31, 1930. Fetal heart tones 
Impression: Breech 
strosity. 
October 31, 1930. Roentgen findings: Singl: 


presentation or mon 


fetus in breech presentation, age estimated from 


occipito-frontal diameter, six and one-ha 
months. (Now that that 


cephalus is present, possibly would « 


we know hydre 


timat 


+ 
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even younger fetus.) From menstrual history, 
pregnancy at eighth month. There is therefore 
disproportion, suggesting that the fetus has 
been dead for one and three-fourths months. 
The fetal skeleton appears partially decalcified. 
November 2, 1930. Delivery of macerated 
hydrocephalic fetus. 


Note. If the notation of active fetal 
movement on October 26 refers to findings 
at palpation by an examiner, we are forced 
to the conclusion that the fetus had been 
dead for only five days on November 2 and 
that its small size was due to maldevelop- 
ment during life rather than the retention 
of a fetus dead one and three-fourths 
months. We doubt the likelihood of this; 
we believe that the fetus had been dead for 
one and three-fourths months. 


Case Iv (X-ray #10613) (Fig. top). E. K., 
aged twenty-six. Para 1. Onset of last menstru- 
ation, January 1, 1930. Predicted term, Oc- 
tober 8, 1930. 

August 8, 1930. Referred for consultation 
because no fetal movement had been felt for 
past two months. Examination showed uterus 
of about six months’ size. No fetal heart tones. 
Maternal breasts small. No fetal parts could 
be palpated. Impression: Dead fetus. 

August 8, 1930. Roentgen findings: Single 
fetus in breech presentation—age estimated 
from occipito-frontal diameter, four and seven- 
eighths months. Skull outline irregular but no 
frank overlapping. 

August 15, 1930. Roentgen findings: Breech 
presentation—age estimated from  occipito- 
frontal diameter, four and_ seven-eighths 
months. Angulation of thoracic spine. Decalcifi- 
cation. 

Later in August, 1930. Delivery of dead fetus 
outside the institution. Exact date of delivery, 
estimated age, degree of maceration not re- 
corded. 


Note. Gestation, estimated from men- 
strual history, was of seven and one-fourth 
months’ duration on August 15. We be- 
lieve, therefore, that the fetus had been 
dead two and one-fourth months at that 
time. It is gratifying to note that occipito- 
frontal diameter measurements were iden- 
tical in the two films made a week apart, 
in spite of the technical factors that might 
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have been expected to introduce an error. 
In this case the clinical guess as to the time 
of fetal death coincides exactly with the 
calculation made from the roentgenogram. 


Case v (Unit #80109, X-ray #10436) (Fig. 
11c). M. S., aged thirty-two. Para 11; weight, 
149. Onset of last menstruation, December 2, 
1929. Predicted term, September g, 1930. 

July 29, 1930. Clinical diagnosis: “Fetal 
death.” Basis of diagnosis not recorded. 

July 29, 1930. Roentgen findings: Single fetus 
in cephalic presentation—age not estimated. 
Skull obscured by maternal pelvic bones. At 
first sight suggests anencephalic but on closer 
study skull bones are present, grossly over- 
lapped as a part of gross disorganization. Im- 
possible to measure occipito-frontal diameter 
for age estimation. There is marked decalcifica- 
tion. 

August 12, 1930. Roentgen findings: Special 
views attempted with hope of better visualiza- 
tion of skull. Still cannot estimate occipito- 
frontal diameter. Age estimated from length 
of femur, six and one-half months. Spine not 
angulated. 

August 15, 1930. Spontaneous delivery of 
macerated fetus, probably of five months’ de- 
velopment. Fetus, placenta and membrane de- 
livered as an intact mass. 


Note. Estimating from menstrual histo- 
ry, gestation was at eight and one-eighth 
months on August 12, so the roentgen esti- 
mate of fetal age indicates that the fetus 
had been dead one and five-eighths months 
when the film was made. 


Case vi (Unit #82653, X-ray #12564) (Fig. 
11p.). G. W., aged thirty-one. Para 11; Wasser- 
mann negative. Onset of last menstruation, 
May 23, 1930. Predicted term, February 30, 

December 16, 1930. Fetal heart tones not 
heard. 

December 19, 1930. Fetal heart tones not 
heard. Painful uterine contractions. On rectal 
examination breech presentation, no skull crepi- 
tation made out, estimate uterus about six 
months’ size. 

December 18, 1930. Roentgen findings: Age 
estimated from occipito-frontal diameter, five 
and three-eighths months. Single fetus in 
breech presentation. Note also decalcification, 
angulation of caudal end of spine and possibly 
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thoracic collapse. Overlapping not seen but 
skull poorly visualized. 

December 20, 1930. Spontaneous delivery of 
a macerated fetus thought to be dead about 
six days. 


Note. Estimating from menstrual his- 
tory, gestation was at six and five-eighths 


Fic. 2. Film tracing from Case xv, subject in prone 
position. Live fetus at term with overlapping of 
skull due to labor. Roentgen estimate 
of age (over term) corresponds well with the 
known clinical facts. Compare with Figure 1, 
where gestation is also of nine months’ duration 
but fetal skull is extremely small, indicating that 
the fetus died at the sixth month of development. 


bones 


months on December 18. Assuming that the 
roentgen estimate of fetal age is correct, the 
fetus had been dead one and one-quarter 
months when the film was made. Against 
this interpretation we have the guess of 
the physician who conducted the autopsy 
that the fetus had been dead only six days 
on December 20. 


Case vii (Unit #82782, X-ray #11606) (Figs. 
7 and 118). G. L., aged twenty-seven. Para v; 
Kahn test negative. Onset of last menstruation 
April 1g, 1930. Predicted term, January 26, 1931. 
December 4, 1930. Fetal heart tones normal. 
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Estimated development of fetus, eight and one 
half months. 


December 18, 1g30. Fetal heart tones not 
heard. 
December 18, 19 30. Roentgen finding 3: Single 


fetus in cephalic presentation—-age estimated 
from occipito-frontal diameter, six and 
eighths months. Decalcification of skull makes 
statement on overlapping impossible. Spine 
angulated in cervical thora 
Thorax collapsed? 


and 


December 26, 1930. Roentgen findings: Skull 
visualization still \ge estimated from 
occipito-frontal diameter, seven month 

December 27, 1930. Spontaneous delivery of 


pe OT. 


macerated fetus thought to be dead seven to 
nine days. Thorax appears normal 

Note. Estimating from menstrual his 
tory, gestation was of eight months’ d 
tion on December 26. The roentgen esti 


mate of a fetal age of seven months wouk 
indicate that the fetus had been dead one 
month on December 28. This is in conflict 
with the pathologist’s guess of nine days. 
On the other hand, the clinical evidence: 
favors the idea of death twenty-four days 
before December 26. 


‘ 


Case (Unit #82609, X-ray 252° \ 
K., aged twenty-one. Para 11; Wasserman: 
negative. Onset of last menstruation, August 


15, 1930. Predicted term, May 22, 19 
October 16, 1930. Clinical findir 
possibility of ectopic pregnancy 


December 15 and 16, Ig30. Roentgen fi 
ings: At first no evidence whatever of ¢ 
parts, but on re-examination after administra 


tion of enema irregular oval mass 

in region of rectal ampulla interp 
very macerated fetus with 
organized skull bones. Age estimat 


cipito-frontal diameter, three and th: 


small 


months. Overlapping probably present b 
skull so small, visualization so poor because of 
overlying sacrum, unwilling to classify a 
lapping. Following this (exact date not ava 
able—patient not in the hospital) there wa 


abortion of a fetus judged to be approximat 


four and one-half months old 
Note. Estimating from the menstrual 


history, gestation was of three and three 


fourths months’ duration on December 16, 


1930. Assuming the age estimation fro 
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the roentgenogram to be accurate, the fetus 
was alive or very recently dead at the time 
the roentgenogram was made. 


Case 1x (Unit #82712, X-ray #12523) (Fig 
iif). L. H., aged eighteen. Para1; Weight 111; 
Wassermann negative. Onset of last menstrua 
tion, April 17, 1930. Predicted term, January 
24, 1931. 

November 3, 1930. Fetus active. 

November 24, 1930. Fetus active 

December 15, 1930. No activity of fetus 
Fetal heart tones hot heard. Brown vaginal 
discharge. Question of palpable uterine myoma. 

December 15, 192 Roentgen findings: 
Single fetus in breech presentation—age esti 
mated from occipito-frontal diameter, five and 
one-half months. Decalcification but no angula- 


tion of spine, collapse of thorax or frank over 
lapping of skull bone: 

December 21, 192 \bortion of a macerated 
hyrocephaly fetus thought to be of about six 
month’s development 


Vote. Estimating from the menstrual 
history, gestation was of seven and three 
fourths months’ duration on December 1s. 
Assuming the roentgen estimate of fetal 
age to be correct, this would indicate a 
fetus dead two and one-quarter months at 
the time the roentgenogram was made. The 
history notes of fetal activity on November 
3 and November 24 suggest that our esti 
mate of the period of death is a little too 
long. If these history entries refer to ma 
ternal impression of fetal movement they 
may not be dependable. 


$2913, X-rav #12688). B. P., 
aged forty. Para \ Onset of last met trua 
tion, July 15, 193 Predicted term April 22 
Ig yl. 

December 30, 1930. History of abdominal 
pain of six weeks’ duration. Recent rapid in 
crease in abdominal size. Nausea, vomiting, 
bloody discharge. Physical examination: Sus 
pect five to six months’ pregnancy, possibly 
twins, possibly polyhydramnios. Fetal heart 
tones not heard. Believe fetus dead 

December 31, 1930. Roentgen findings: Two 
fetuses are present \ge estimated from ox 
cipito-frontal diameter, four and seven-eighths 
months. One lies in cephalic presentation, the 
other is transverse. The outline of the uterus is 


quite well seen and there is apparently a great 
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excess of fluid. No overlapping of skull bones, 
angulation of spine, decalcification, etc. 

January 1, 1931. Spontaneous delivery of 
dead twins thought to be of about five and one- 
half months’ development. Marked excess of 
amniotic fluid 


Note. Estimating from the menstrual 
history, gestation was of five and three- 
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Fic. 3. Film tracing from Case xvi, subject in 
supine position. Live fetus at seven months, 
showing double contour of fetal skull where it is 


in contact with the left side of the maternal pelvis. 
Note also appearance of ribs, suggesting collapse 
of thorax. (Compare with Fig. 


eighths months’ duration on December 31. 
\ssuming the roentgen estimate of age to 
be correct, the fetuses had been dead half 
a month at the time the roentgenogram 
was made. We have not felt that dispro- 
portion between estimated age of fetus and 
duration of gestation was significant unless 
it amounted to a month or more, and in this 
case would not be willing to diagnose fetal 
death on the disproportion. The fetal skele- 
tons were faint and we might have inter- 
preted decalcification except for the large 
amount of fluid present, which could ac- 
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count for the faint shadow without the 
assumption of decalcification. 


Case x1 (Unit #80585, X-ray #10806). J. S., 
aged twenty-four. Para 1; Wassermann nega- 
tive. Onset of last menstruation, December 10, 
1929. Predicted term, September 17, 1930. 

August 7, 1930. Fetal heart tones heard. 

August 11, 1930. Fetal heart tones not heard. 

August 25, 1930. Fetal heart tones not heard. 


Kic. 4. Film tracing from Case xvi, subject in semi- 
recumbent position. The frontal suture, which in 
the supine film produced a double contour of the 
skull, is no longer confused with the margin of the 
skull and there is now no suggestion of overlapping 
of skull bones. 


Patient has not felt fetal movement for six 
weeks. 

August 25, 1930. Roentgen findings: A single 
fetus in cephalic presentation. Fetal skull not 
seen, almost certainly anencephalic and not a 
decalcified skull obscured by maternal pelvis. 
Question collapse of thoracic cage. No other 
criteria present. 

October 2, 1930. Spontaneous delivery of a 
macerated anencephalic monster thought to be 
of five months’ development. 

Case xu (Unit #83891, X-ray #13699). L.S., 
aged twenty-three. Para 1; weight 114; Was- 
sermann negative. Onset of last menstruation, 
June 7, 1930. Predicted term, March 14, 1931. 

February 16, 1931. Suspect breech presenta- 
tion. 

February 27 
strosity? 


Kebruary 27, 1931. Roentgen findings: A 


, 1931. Polyhydramnios—mon 
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single fetus in transverse presentation. Absence 
of head. Marked angulation at caudal end of 
spine. Question of collapse of thorax. 

March 1, 1931. Spontaneous delivery of a 
dead anencephalic fetus with spina bifida. 

Case xi (Unit #78538, X-ray #350). K. B., 
aged twenty-six. Para 111; weight 138 lb; Was 
sermann negative. Onset of last menstruation, 
October 27, 1929. Predicted term, August 3 
1930. 

January 8, 1930. 
months’ development. 

January 8 to May 20, 1930. Examination 
every two weeks. Essentially negative 

May 9g, 1930. Roentgen findings: Single fetus 
in cephalic presentation—age estimated from 
occipito-frontal diameter, seven and one-fourth 
months. No criteria of death present 

May 30, 1931. Breech extraction of a mace 
ated fetus thought to be of about eight month 
development. 


Uterus of about three 


Note. There are several discrepancies in 
the case which are all cleared up if we as 
sume that the menstrual history is in error 
by one month. Assuming that term should 
have been predicted for July 3 instead of 
August 3, the gestation would have been 
at seven and one-quarter months on May 
g, which would have agreed exactly with 
the roentgen estimate of fetal age. As 
suming further that the fetus was alive 
at the time the examination was made (and 
there is no note in the record to indicate 
that it was dead at that time), if the child 
continued to live for a few weeks it would 
have been about eight months old at the 
time of its death, shortly before breech 
extraction, May 30, 1931. The absence of 
decalcification or skull overlapping sup 
ports this view. 


Case xiv (Unit #38856, X-ray #17305). K. 
C., aged thirty. Para 1v; weight 135 |lb.; Was 
sermann negative (case of treated syphilis). 
Onset of last menstruation, January 19, 193 


Predicted term, October 26, 1931. 
May 25, 1931. Active fetal movements 
September 14, 
normal. 
September 21, 1931. There have been no 
fetal movements or fetal heart tones for the 
past week. 
September 2 


1931. Fetal heart 


worst. Roentgen nnding 
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Single fetus in cephalic presentation—age 
estimated from occipito-frontal diameter, seven 
and seven-eighths months. No overlapping of 
skull bones, angulation of spine or any other 
criteria of death. 

October 5, 1931. Delivery of macerated fetus 
thought to be about thirty-seven weeks old. 
The state of maceration suggested that the 
fetus had been dead approximately twenty 
days. 

Note. Estimating from the menstrual 
history, gestation was of seven and three- 
fourths months’ duration on September 20, 
1931, which coincides within three and one- 
half days with the roentgen estimate of the 
fetal age. Assuming this estimate to be 
correct, the fetus must have been alive or 

ery recently dead at the time the roent- 
jenogram was made. This agrees with the 
clinical history of normal fetal heart tones 
September 14, as well as with the guess on 
October 5 that the macerated fetus had 
been dead approximately twenty days. 


ABSTRACTS OF 8 ILLUSTRATIVE CASES FROM 
rHE GROUP OF 162 CASES IN WHICH 
THE FETUS WAS ALIVE 
Case xv (Unit #82688, X-ray #12575) (Fig 
2). N. A., aged thirty. Para 1; weight 233 
Wassermann negative. Onset of last menstrua 
tion, January 4, 193 Predicted term, No.- 


vember 11, 1930 (note discrepancy). No infor- 


mation as to fetal heart tones and other clinical 
findings. 

December 20, 192 Roentgen findings: 
Single fetus in cephalic presentation—occipito- 
frontal diameter shadow 15 cm.; less 20 per 
cent, 12 cm.; plus I cm. for overlapping, 13 cm. 
Age estimated “‘over term.”’ Frank overlapping 
of cranial bones. 

Patient had been in 
labor sixteen hours at the time the roentgen 


December 2 193 


in labor 
eleven hours afterwards, at the end of which 


examination was made and continued 
time caesarian section was done. Measure- 
ments of the child’s skull after delivery are re- 
corded as follows: O.F., 12.5. Bi-P., 9.5. Bi-T., 
8.5 Subo. Breg., 10. O.M., 14. Circumference 
first 22, second 36. 


Note. There are obvious discrepancies 
in the menstrual history but we feel that 


our roentgen estimate of a fetus well ‘“‘over 
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term” is borne out by the subsequent 
events connected with the delivery. 


Case xvi (Unit #47362, X-ray #18273) (Figs 
3, 4 and 10). A. S., aged twenty-one. Para 11; 
weight 105; Wassermann negative. Onset of 
last menstruation, March 5, 1931. Predicted 
term, December 12, 1931. 

November 14, 1931. Fetal heart tones heard. 
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Fic. 5. Film tracing from Case 11, subject in prone 


position. Dead fetus at term, showing angulation 
of caudal end of spine. Note also overlapping of 
skull bones. Decalcification of skeleton not 1l- 
lustrated in tracing. 


November 14, 1931. Roentgen findings: 
Single fetus in cephalic presentation—age esti- 
mated from occipito-frontal diameter, seven 
and one-fourth months. Questionable over- 
lapping of skull bones; also question thoracic 
collapse. The second film, after special position- 
ing, shows absence of overlapping. 

December 2, 1931. Spontaneous delivery of 
normal living child 


Note. Estimating from the menstrual 
history, duration of gestation was of seven 
and five-eighths months on November 14, 
so that the roentgen estimate of fetal age 
agrees with the estimated period of gesta- 
tion within about ten days. Figure 3 il- 
lustrates the accidental double contour; 
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Figure 4, a normal skull as visualized in 
special position. Note appearance of thorax 
here as compared to that in Case vil, 
Figure 7. In that case the fetus was born 


Fic. 6. Film tracing from Case xvi, subject in prone 
position. Live twins at eight and one-half months. 
The upper twin, which lies at the left side of the 
maternal abdomen, shows marked angulation of 
the caudal end of the spine, presumably due to 
crowding. 


dead and the thoracic collapse was sup 
posedly significant. Here it is an accidental 
finding. The patient was not in labor at the 
time the roentgen examination was made. 


Case xvit (Unit #77700, X-ray #323) (Fig. 
6). H. M., aged twenty-eight. Para 1; weight 
104; Wassermann negative. Onset of last men 
struation, July 12, 1929. Predicted term, April 
1g, 1930. 

March 10, 1930. Suspect polyhydramnios 

April 14, 1930. Suspect twins 


April 17, 1930. Roentgen findings: Two 
fetuses in cephalic presentation—skulls in 
oblique position—cannot measure occipito 


frontal diameter. No overlapping of skull bones 
but marked caudal angulation of spine of the 
upper fetus 

April 18, 1931. Delivery of normal twins at 
term. 


Note. The angulation of the spine ap 
pears to be due to crowding. We did not 
undertake to measure any of the other di 
ameters; first, because we have had little 
experience with them but believe that in 
most cases they will, in the absence of 
steroscopic triangulation, be subject to 
much greater than the occipito 
frontal diameter; second, because we as 
sume that the Scammon and 
formula does not apply to twins. 


CASE XVIII 
(Figs. 8 and 1 


errors 
Calkins 


(Unit #40377, X-ray 
). M. G., aged twenty. Para 
Wassermann negative. Onset of last menstrua 


tion, September 29, 1930. Predicted term, July 
6, 1931. 

May, 1931. Fetal heart tones normal 

June 24, 1931. Roentgen findings: Sing 


fetus in cephalic presentation \ge estimated 
from occipito-frontal diameter, 
note). Krank overlapping of skull bons 
and angulation of spine. One extremity ha: 
moved during the roentgen examinatior 
positive proof of the fact that the 


(see 


Kic. 7. Film tracing from Case vil, su 
position. Dead fetus of sever 
ment showing what we interpret 
collapse described by Matthews but 
in his publications. (See big. 3 for 
ance in a live fetus.) The case als A 
tion of the dorsal spine 
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June 25, 1931. Low forceps deliv of a 
normal living child. 


Note. The overlapping of the skull bones 
is unquestionably due to labor which had 
been present for twenty-four hours at the 
time the roentgenogram was made. Age 
estimate made as follows: 


O.F.D. shadow, less 20 per cent for dis 

tortion ( 
Plus 1 cm. added to correct tor the mold 

ing of labor (Scammon and Calkins cm. 
Potal 1 cm. 


Krom the curve an occipito-frontal di 
ameter of | 2.4CmM. indicates a fetus of nine 
months’ de\ elopment. 


Case xix (Unit #2752, X-ray 
IOA and B W.L , aged twentv-nine. Unset of 
last menstruation not accurately known, ap 
proximately September, 192 

March 6, 1g28. Roentgen findings, fect 
prone. Very small fetus in breech presentation 
lying high up in maternal abdomen. Age est! 
mated from occipito-frontal diamet ree 


and three 


Fic. 8. Film tracing f Case xvi t 
Su} OSIT1IO1 B tn 
the fet extremities 1S positive evide I re 
Overlapping of skull bones and angulati tf the 
ca 1 of the | ue 
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roentgenograms where the sagittal plane of the 
tetal head appears to lie approximately parallel 
with the plane of the film, measure in centimeters 
the distance from the glabella to the inion and 
multiply this value by the correction factor, 0.80. 

Assuming this product to be the occipito- 
frontal diameter of the fetus, lav it off on the 


vertical scale of the graph and at the inter- 


curve, read the probable age 
of the fetus in calendar months. 


section with the solid 


Broken curves show maximum and minimum 
Variation from predic ted age as observed by 
Scammon and Calkins in their study of fetal 


cadavers. 

March 30, 1928. Fetus larger, lower and ro- 
tated into slightly different position. Age esti- 
mated from occipito-frontal diameter, three 
and three-fourths months 

\ugust 24, 1928. Delivery outside of hospital 
of normal living child 


Vote. Assuming spontaneous delivery 
\ugust 24, the fetus was about three and 
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three-eighths months old at first examina 
tion and four and one-fourth months at the 
second examination. 


Case xx (Unit #47601, X-ray #19035) (Fig. 
10). C. Y., aged twenty-eight. Para 11; weight 
25. Onset of last menstruation August 8, 1931. 
Predicted term, May 15, 1932. 

December 18, 1931. Fetal heart tones not 
heard. 
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kic. 10. Estimation of fetal age in utero by roentgenographic measurement of the skull. Ir ises of lis 
fetus, roentgen estimates of age correspond closely with age determined from menstrual hist 
Case D disproportion of 2 3/4 months indicates a fetus dead that period of time. 

A. Case xix. Live fetus, probably 3 3/8 months. Roentgen age and age estimated fron very ident 
cal. 

B. Case x1x. Same fetus at 4 1/4 months. Roentgen estimate now 3 3/4 months. 

C. Case xx. Live fetus. Age estimated from menstrual history, 4 3/4 months. Roentgen age estin 
4 3/8 months. 

D. Case 1v. Dead fetus of five months’ development. Duration of gestation, 7 1/4 n Roentg 
estimate of age, 4 7/8 months. Fetus probably dead therefore for a period of 2 2 nonths at tim 
examination. 

EK. Case xxi. Live fetus. Roentgen estimate of age, 6 1/8 months. Age from menstrual hist: 
months. 

KF. Case xvi. Live fetus. Age estimated back from delivery, 7 5/8 months. Roentgen estimate of age, 
7 1/4 months. 

G. Case xx. Live fetus. Age estimated back from delivery, 8 months. Roentgen estimate of age, 
months. 

H. Case xvi. Live fetus at term, examination during labor. Roentgen estimate of age (correct 


overlapping), 9 months—that is, term. 
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January 8, 1932. Uterine size suggests preg 
nancy at five months. Question of twins 
January 8, 1932. Roentgen findings: Subject 


prone. Single fetus in breech presentation—age 
estimated from occipito-frontal diameter, four 
and three-eighths months. 


Note. Failure to hear fetal heart tones 
is not surprising at this age. No reason to 
doubt live fetus because patient felt fetal 


IGHT 


nate, 


itgen 
ne of 


Vou. NNVITT, No Roentgenologi 
movement at time examination was made. 
If patient's memory as to onset of last 
menstruation is correct, fetal age should be 
four and three-fourths months. 

Case xxi (Unit #3004, X-ray #1029) (Fig. 
10£). M. H., aged thirty-one. Para iv. Onset 
of last menstruation, September 14, 1927. Pre- 
March 12, 1928. 
Single fetus in 


dicted term, June 21, 1928. 
Roentgen findings: 
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Fic. 11. 


duration of gestation. 


SIX Cases diagnosed dead fetus 
\. Case 1. Duration of gestation, 
} months. 


B. Case 11. Duration of gestation, 8 1 


4 months. Therefore fetus dead 1 3/4 months. 
C. Case v. Duration of gestation, 8 

from length of femur—skull not visualized 

ID. Case vi. Duration of gestation, f 


fetus dead 1 1/4 months 
Case vir. Duration 
1 month. 
Case IX. Durati 


fetus dead 


of gestation, 4 n 


on of gestation 


months. 
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cephalic 


vecause roentgen estimate of age 


4 months. Roentgen estimate of age, 6 | 


; months. Roentgen estimate of age, 5 |! 


presentation-—age estimated occipito- 
frontal diameter, six and one-eighth months. 

June 1, 1928. Labor was induced, version and 
extraction done. 


Note. Estimating from menstrual his- 
tory gestation was of five and three-fourths 
months’ duration on March 12. 


CASE XXII 


(Unit #83864, X-ray #13041) 
Fig. 10G). G. 


K., aged twenty-three. Para 1. 


is significantly less than the 


1 ths. Roentgen estimate of age, 6 months. Therefore fetus dead 


nths. Roentgen estimate of age (corrected for hydrocephalus), 


2 months (estimated 


lherefore fetus dead 1 5/8 months. 
months. Roentgen estimate of age, 5 3/8 months. Therefore 


nths. Roentgen estimate of age, 7 months. Therefore fetus dead 


2 montUs. Therefore 
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Onset of last menstruation, 
dicted term, February 3, 

January 2, 1931. Fetal heart tones heard. 

January 20, 1931. Roentgen findings: Single 
fetus in cephalic presentation—age estimated 
from occipito-frontal diameter, eight months. 

February 21, 1931. Delivery of normal living 
child thought to be at term. 


April 26, tg30. Pre 


Note. Estimating from delivery the age 
on January 20 was eight months as esti- 
mated by the roentgen ray. It seems reason- 
able to assume that the menstrual history 
is In error. 

EVALUATION OF THE CRITERIA 

Overlapping of Skull Bones. The 3 cases 
in which we have been able to demonstrate 
overlapping of the skull bones constitute 
25 per cent of the 12 cases of dead fetus 
(two anencephalics excluded). All 
were in cephalic presentation. 

In Case 1 (Figs. 14, 1B, 114), where the 
fetus had been dead approximately three 
months, there can be little question as to 
the fact that overlapping was present and 
was the result of maceration rather than 
labor molding. On the other hand, the 
clinical diagnosis was well established be- 
fore the roentgen examination was made 
and several other roentgen criteria were 
present. 

In Case (Fig. 5), the fetus had been 
dead not more than a week, was at term 
and well developed. Overlapping of skull 
bones was perfectly frank. If we can be 
certain that labor had not begun at the 
time the film was made, this appears to be 
a case of brain shrinkage occurring very 

early in maceration. 

Skull visualization in Case v (Fig. 11c) 
is so poor that the diagnosis of overlapping 
is somewhat difficult to defend. We had 
trouble deciding whether to include this as 
a case of overlapping or to carry it with 
the group in which no statement could be 
made. 

We are not prepared to condemn the 
positive value of the overlapping criterion 
on information from such a small number 
of cases but must point out that our figure 


th ree 


Hodges, and F. Whitacre 
for the incidence of overlapping in normal 
cases during labor is almost the same as 
that for death (25 per cent) and that, 
furthermore, we believe the roentgen ap 
pearance to be identical in the two con 
ditions. 


More than 7 per cent of normal cases not 
in labor showed pseudo-overlay 
superimposed shadows of ed S or fon 

tanelles that was most difficult to distin 
guish from genuine overlapping 


ng due to 


Re-examination using stereoscopic films in 
the semi-recumbent position 
clears up such problems (Fig. 4) but when 
opinions must be rendered on a sing 
stereoscopic film there are apt to be mis 
takes. 

Absence of overlapping is by no means 
an assurance that the fetus is alive. Wi 
failed to find the sign in 75 per cent of 


Cases (2 


anencephalics excluded). As 
suming that as maceration progr sses the 


brain does shrink and the skull bones di 
become overlapped, still have: are at least 
three factors which might prevent the ap 
pearance of the criterion in a particular 
dead fetus: 

Tengbergen has reported 2 cases of 
hydrocephalic dead fetuses in which thi 
skull bones were not overlapped and our 
Case 11 (Fig. 118) 1s a third such instance. 


If, as some pathologists state, th 
the ventricular system of a hydro 
fetus continues to collect after deat 
reasonable to supposs 
would offset the effect of brain shrinka 
and prevent overlapping of the skull bones. 


seems 


(2) Poor visualization due to faint shad 
ow or to the overlying shadows of | 
pelvic bones, intestinal gas, etc., may mak 
it impossible to state whether or not over 
lapping is present. Cases Iv, vi, vil, Vill and 
1x illustrate this point. Re-exa 
with slightly ditterent techniqu 
sionally help in such cases. 


mination 


occa 


(3) Some time must elapse between thi 
death of a fetus and shrinkage of 
to the point where overlapping of the skull 
bones results. A fetal skull roentgeno 
graphed during this interim period (what 


its brain 


Vor. XXVIII, N Roentgenologic 

will fail to show 
overlapping in spite of the fact 
fetus is dead. It is our opinion 


ever its length may be 
that the 
admittedly 
that genuine death 
overlapping is a late phenomenon and that 
supposed cases of e fe 


not W ell documented, 


appearance of the 
5) included, 
are really instances of molding due to un 


criterion, our own Case I! 


recognized, or at least unrecorded, 
engagement of the head. We hazard the 
guess that if other cases of supposed over 
lapping occurring 
studied, it will be 


lab ror 


soon after death are re 
found that in no instance 
and in 
no instance of much less than nine months’ 


development. 


was the fetus in breech presentation 


In Cases x and x1 of our series, skull 
bone overlapping was not present, but the 
fetus had been dead only 
when the films were made 

/ngulation Of the \ pine. 
pendable than skull 


a very short time 
This sign is even 
bone over- 
lapping. It is true that we have seen some 


less de 


degree of angulation in some 


spine in § 


part of the 
per cent of our 14 Cases ot dead 
fetus, whereas 1t was present in only 11.5 


per cent of the 14 incles 


normal pregna 
examined be fore the onset of li ibor. Ky irther- 
more, its incidence in normal pregnancies 
becomes even lower after 6 cases of twins 


are excluded. On the other hand, when we 
are faced with a particular 


angulation of the spine and must 


Case showing 
decide 
fetus 1s dead, we 
mathematical 


whether or not the 
only the 


have 
probabilities to 
guide us because the angulation occasionally 
seen in a live single fetus (Fig. 8) and more 
frequently in twins (Fig. 6) is in every re- 
spect identical with that of death. 
Collater of Thera: 

a somewhat peculiar 
and we 


Two of our cases show 
ribs 
have illustrated one of them by a 
film tracing (Fig. with the 


arrangement 


idea that it 
may be an instance of the thoracic collapse 
that Matthews has 
lustrated. 


described but not 11 


\utopsy measurements of the 


chests of macerated and unmacerated fetal 
cadavers are not available but there seems 
to be a general impression that the thorax 


does collapse as maceration progresses. On 
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the other hand, Browne® describes an ex- 
pansion of the thorax occasionally seen in 
still-births. 

Faint Shadow (Decalcification). The idea 
that the skeleton of a dead fetus undergoes 
partial decalcification in the process of 
maceration is by no means generally held 
by obstetricians and embryologists. In 
cases of missed abortion (in human sub- 


jects) before the fetal skeleton has acquired 


calcium, it appears to be established that 
total absorption of fetal tissue may occur, 
but we have not been able to find pub- 
lished instances where such absorption was 
known to have occurred in a skeleton that 
had once contained calcium. Arguing from 
the situation that obtains in non-vascular- 
ized fragments of a fractured hip and the 
sequestra of chronic osteomyelitis, one 
might assume that since the macerated 
fetus does not acquire a peripheral blood 
supply from the uterine vessels, the fetal 
bones, once they had acquired calcium, 
could not lose it. On the other hand, Bar- 
telmez,® while by no means defending the 
theory of decalcification in maceration, 
points out that it is not entirely illogical to 
assume an ability of maternal tissue to ab- 
sorb dead fetal bone by some cell or tissue 
reaction not dependent upon a definite 
vascularization. He doubts the likelihood of 
this and reminds us that grossly macerated 
syphilitic fetuses commonly show a skeletal 
system that appears normal to casual in- 
spection and is rigid enough to be easily 
pulled loose from the macerated soft tissue. 
We are not sufficiently acquainted with the 
literature dealing with the absorption of 
dead fetuses in rats and other laboratory 
animals to know whether this ever takes 
place after calcification of the skeleton has 
occurred.*-Bartelmez reminds us, however, 
that there might well be striking differences 
between the process of maceration in the 
human embryo where extrusion of a dead 
fetus is the rule and the situation in lower 
animals where absorption of a dead fetus 

* In experi the soft tissues of 
tle over a week at 


C., were completely destroyed while the skeletons remained 


itact. 


ments by Long and Parkes” 
mbryos of laboratory animals autolyzed a lit 
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commonly occurs. There is, of course, a 
very real possibility that “faint shadow” 
while really due to a lack of calcium in the 
fetal skeleton still depends upon faulty cal- 
cification or calcium depletion occurring 
during the life of the fetus as a feature of 
the conditions that caused its death rather 
than upon decalcification occurring after 
death. In cases of fetus compressus where 
one of a pair of twins dies early and the 
other goes to normal delivery, the fetal 
skeleton of the dead twin has been found 
to be quite normal in appearance, and, of 
course, in lithopedions the skeletal struc- 
ture may persist for months or years 
(Adair'*). 

This uncertainty as to the essential facts 
makes it precarious to discuss the roent- 
genographic interpretation of decalcifica- 
tion as a criterion of fetal death, and we 
have used instead the term “faint shadow” 
to describe the blurring and indistinctness 
encountered in 7, or 50 per cent, of our 14 
dead fetus cases and not in any of the 162 
live fetuses. The change is apparently a late 
one because it was present only in cases 
where the fetus had been dead for a month 
or more. As an isolated observation it is a 
dangerous criterion because of possible con- 
fusion with faint shadow caused by over- 
penetration, excess fluid and other techni- 
cal factors. As supporting evidence, how- 
ever, in cases showing disproportion, it is 
perhaps a helpful sign. 

Disproportion. Obstetricians make rou- 
tine use of the principle of disproportion 
when they estimate fetal age in terms of 
uterine size and consider the finding sug- 
gestive of death of the fetus if that size is 
definitely small for the supposed duration 
of gestation. Tengbergen and Henrotay, 
who described disproportion as a roentgen 
criterion, do not explain the means used to 
determine fetal age from roentgenograms 
but we assume that they used measure- 
ments of skull and trunk diameters rather 
than an estimate of the degree of ossifica- 
tion of epiphyseal centers because, as far 
as we know, work such as that of Adair 
and Scammon on the roentgen appearance 
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of fetal epiphyses has all been done on 
laboratory material rather than on the 
fetus in utero. Three distinct problems are 
involved. The first of these is the relation- 
ship between measurements of the roent- 
genogram and actual skull, trunk or ex 
tremity dimensions of the fetus. The 
second has to do with the relationships be- 
tween these dimensions and fetal age and 
the third is the estimation of the duration 
of gestation from menstrual history. 
Thoms*!*? and Walton** each using his 
own modification of the position method, 
have concluded that they were able to 
make reasonably good guesses of the size of 
a fetus. They use the principle expressed 
in the formula 
_D-Y 
O=X 
where 
O=True diameter of a flat object ly 
ing parallel with the roentgen 
film, its center on a perpendicular 
dropped from the target of the 
roentgen tube to the center of the 
film. 
X = Diameter of its roentgen shadow. 
D=Perpendicular distance from tar 
get of roentgen tube to surface of 
film. 
Y =Perpendicular distance from cen 
ter of object to surface of film. 
X and D can be measured with any de 
sired degree of accuracy but Y is deter 


mined solely by physical examination of 


the patient as she is positioned on the 
roentgen table just before the film is made. 
There is a further difficulty in the fact that 
fetal parts, particularly the skull, are not 
flat, and physical examination of the 
patient, together with inspection of the 
completed film, supplies only the roughest 
idea as to the angular relationship between 
object and film. There are many other pub 
lications on the subject but we are not pre 
pared to discuss them at this time. 

The second problem belongs properly to 
the field of anatomy and has received much 
attention from embryologists, as evidenced 
by the fact that embryonic material is 


' 
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commonly classified on the basis of its 
over-all length in centimeters and that 
many “rules” have been enunciated for the 
estimation of age from this length. Haase’s 
rule is perhaps the best known.* 

Scammon and Calkins in 1923 published 
the equation: 

=28/T-—0.74—35 where 

L =Crown-heel length of a fetus in cm. 

T = Fetal age in lunar months. 

This was followed in 1929*° by their mono- 
graph which included measurements of the 
skull, trunk and extremities of hundreds of 
fetal cadavers in which crown-heel length 
was known. The tables demonstrate a 
rather wide normal variation of any dimen- 
sion, such as the occipito-frontal diameter, 
in fetuses of supposedly the same age as 
estimated from crown-heel length. Further- 
more, critics of the work have been con- 
cerned as to the dependability of correc- 
tion factors used to compensate for arte- 
facts produced by differences in preserving 
fluid, etc. 

The third problem has to do with clinical 
obstetrics and embryological theory plus 
the inevitable factors of carelessness and 
vagueness involved in recording menstrual 
history. 

The situation appeared hopeless from all 
three angles and we began to study our 
material for the disproportion criterion, 
with no expectation of success. The films 
were old, for the most part non-stereo- 
scopic, and therefore not subject to exami- 
nation by parallax methods of measure- 
ment. Even if the fetal cadaver were before 
us so that inaccuracies of roentgen measure- 
ments might be avoided, there was ap- 
parently considerable question as to the 
accuracy with which its age could be de- 
termined. The prediction of term by adding 
seven days to the date of onset of the last 
menstruation and counting forward nine 
calendar months from that date was con- 
sidered reasonably accurate in the ma- 
jority of cases but was at best an approxi- 
mation occasionally subject to unavoidable 


* Up to the fifth month, fetal length in cm. 
After the fifth month, length in cm. 


(age in months)?, 


age 1n months X¢ 
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errors of as much as a month and grossly 
misleading where the patient’s history was 
given carelessly or with deliberate intent 
to deceive. In spite of these difficulties, we 
decided to make an attempt, however, and 
proceeded as follows: 

Our roentgenograms had for the most 
part been made with a target-film dis- 
tance of approximately 35 inches, the sub- 
ject prone on a Potter-Bucky grid table. 
There was obviously great variation in the 
distances between the various parts of a 
particular fetus and the plane of the roent- 
gen film, to say nothing of the difference 
between one case and another. Rough 
measurements and calculations on a few 
test subjects, however, indicated a mean 
distance from the center of the skull to the 
film of approximately 7 inches for all cases* 
Substituting in the formula 


O=X - 
we obtained 
xX. 
35 5 


This means that if our assumption of ob- 
ject-film distance is correct, the diameter 
of a skull shadow seen in the roentgeno- 
gram is 20 per cent larger than the diameter 
of the skull that cast the shadow. 
Inspecting our roentgenograms we dis- 
carded those in which the fetal skull could 
not be visualized or in which there was ob- 
vious obliquity between the sagittal plane 
of the skull and the plane of the roentgeno- 
gram. In the remaining ones, the outline of 
the skull was sketched in with a wax 
pencil, frequently by the aid of a reading 
glass, points were located at approximately 
the glabella and the inion and the straight- 
line distance between these two was 
measured in centimeters. This value was 
multiplied by 0.80 on the assumption of 
20 per cent distortion due to angulation of 
radiation, also by 0.75 and 0.85 so that 
we might later test the reasonableness of 
our guess. Subsequent testing against the 


* This value, independently arrived at, agrees well with the 
conclusions of Thoms, who estimates that the center of the fetal 
skull lies approximately 1¢ cm. from the film in most instances 
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graph indicated that 20 per cent was a 
better guess than either 15 or 25 per cent. 

In no case was it really possible to make 
out glabella or inion as definite landmarks 
but, on the other hand, a general localiza- 
tion was quite easy and it was obvious 
that a shift of the points a few millimeters 
up or down along the curvature of the skull 
would not alter the length of the diameter 
materially. 

In accordance with findings from the 
laboratory of Scammon and Calkins we 
added 1 cm. to the diameters of skulls 
where overlapping was present due either 
to maceration or labor, this addition being 
done, of course, after the distortion factor 
had been applied to the original film 
measurement. 

Five cases (Cases IV, VI, VII, vill and 1x) 
presented rather poor visualization of the 
skull and it had been felt that perhaps this 
fact explained failure to recognize over- 
lapping of the skull bones. In all of these, 
however, we were able to make out enough 
of the skull outline to permit a measure- 
ment of the occipito-frontal diameter. In 
Case v, on the contrary, where we could 
make out overlapping at the fronto-parietal 
suture, the occiput was not visualized at all 
and so the occipito-frontal diameter could 
not be measured. One of the femora, how- 
ever, seemed to lie parallel with the film, 
and though we recognized the uncertainty 
of this assumption and the additional 
fallacy of interpreting the length of the cal- 
cified part of the shaft of a fetal bone in 
terms of measurements made from the knee 
to the great trochanter in fetal cadavers, 
we did attempt the measurement and by 
means of tables from the Scammon and 
Calkins monograph were able to make a 
guess at the age. The method should be 
particularly useful in anencephalics but 
will seldom be applicable without the aid 
of parallax methods of measurement.”! 
This is due to the fact that distortion pro- 
duced by lack of parallelism between the 
planes of object and film is much more im- 
portant in the case of a rod-like structure 
such as a femur than it is in the fetal skull 


which is frequently almost a sphere. We 
could nat make the measurements in our 
two dead anencephalics. 

Being now in possession of more or less 
accurate measurements of the occipito 
frontal diameters of the skulls in a con 
siderable number of cases, we sought for a 
convenient means of calculating age from 
this measurement. 

Converting Scammon and Calkins’ for 
mula for the relationship between the 
occipito-frontal diameter and crown-heel 
length to read in centimeters instead of 
millimeters 


O.F.D. in mm. =C.H. in mm. 

and combining it with the 1923 formula for 
fetal age 


mm. 


L=28/T—0.74-—35 
we obtained an expression of O./.D. in 
lunar months. A calendar month is ap 
proximately 10/9 of a lunar month, so 
substituting 1077/9 for 7, the equation 
was written 


iol 


28 34 235 


+0.4 cm. 


O.FD. = 


where 
O.F.D. =Occipito-frontal diameter in cm. 
T =Fetal age in calendar months. 

This equation was solved for the seven 
months from three to nine and the solu 
tions expressed in a graph (Fig. 9). The 
broken curves for range above and below 
predicted term are not calculated but were 
sketched in by locating on the graph cer 
tain of the observed variations recorded in 
the Scammon and Calkins Table 27. 

The degree of coincidence between 
roentgen and menstrual estimates of ages 
in the 7 cases of living fetus that have been 
illustrated in Figure 10 is typical of the re 
sults in the other normals studied and 


while we do not consider any adaptation of 


the position method of fetometry really 
suitable for the estimation of fetal age, it is 
surprising to find that our present rough 


— 
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methods allow guesses correct within a plus 
or minus range of two weeks. Because so 
many approximations are involved, we 
have not considered as significant a nega- 
tive variation of less than twice the maxi- 
mum error encountered in the normal 
cases—that is, we have not diagnosed dead 
fetus on the basis of disproportion unless 
the roentgen estimate of age was at least 
a month less than the duration of gestation 
as estimated from the menstrual history. 

On this basis 7, or 50 per cent, of the dead 
cases show disproportion (Figs. 11 and 1op), 
the amount ranging from one month in 
Case vil to three months in Case 1. In 4 of 
the cases there is clinical confirmation of 
our guess as to the length of period during 
which the fetus has been dead and in the 
other 3 that part of the clinical record con- 
flicting with our estimate is itself open to 
question. 

While we have stressed the inaccuracies 
of fetometry by position methods and have 
alluded to the possibilities of parallax 
measurements, it must not be assumed that 
methods useful in the measurement of the 
maternal pelvis”! can be applied directly to 
measurement of fetal parts. As a matter of 
fact, there are many difficulties to be over- 
come. With roentgen machines, films and 
screens available at present, the exposure 
time is of the order of five seconds for a 
satisfactory pelvic film late in pregnancy 
and the placing of the second film, recock- 
ing of the grid and the beginning of the 
second exposure occupy fifteen or twenty 
seconds or even more. These factors make 
it impossible for the patient to hold her 
breath throughout the making of a pair of 
stereoscopic films. It is difficult to be sure 
that the second inspiration will be of 
exactly the same depth as the first one. It 
is hard to prevent maternal movement be- 
tween the making of the films and, of 
course, there is no means whatever of sup- 
pressing fetal movement during this period. 
In a few cases studied by us the fetus has 
remained quiet and parallax measurements 
in utero check reasonably well with meas- 
urements on the infant after delivery, but 
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in other cases there has been obvious move- 
ment of fetal parts which leads to highly 
erroneous calculations of fetal size. Un- 
questionably means will be found to over- 
come part or all of these difficulties, but at 
the moment rough calculations from some 
type of “position method” appear to be 
the best means available for measuring the 
size of the fetus in utero. 

One of the cases (Case rv, Fig. top) il- 
lustrates the great possibilities of roentgen 
measurements as a means of diagnosing 
fetal death. At two examinations, a week 
apart, skull measurements were identical. 
In this case the fetus was dead and so the 
skull should not have changed its size, but 
in view of the numerous factors that might 
have produced a fictitious change in meas- 
urements obtained by the position method, 
it is surprising that the two measurements 
coincided. 

When and if roentgenographic fetometry 
acquires exactness, it may be possible to 
make a confident statement as to the life 
or death of a fetus at any time after the 
fourth month, sometimes earlier, on the un- 
supported evidence from two roentgen 
examinations a week or even less apart. A 
diagnosis of this sort available at a time 
when the failure to hear fetal heart tones 
is not significant, a diagnosis not requiring 
the support of a possibly erroneous men- 
strual history, would probably be of genuine 
value to obstetricians. 


CONCLUSIONS 


Based on a study of roentgenograms of 
176 cases of pregnancy in which the fetal 
age at the time of roentgen examination 
ranged from three and three-eighths months 
to over term and in 14 of which the fetus 
was dead, the following conclusions have 
been drawn: 

1. Roentgenographic demonstration of 
overlapping of the skull bones of a fetus in 
utero is fairly reliable evidence that the 
fetus is dead, provided the patient is not 
in labor and that care has been taken to 
exclude pseudo-overlapping due to the 
overlying images of sutures and fontanelles. 
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Absence of overlapping means little. 
Conclusive evidence is lacking as to the 
exact relationship between the date of fetal 
death and the development of the sign but 
all agree that some time must elapse. A 
faint fetal shadow may mask overlapping; 
hydrocephalus may prevent its develop- 
ment. 

3. Spinal angulation and thoracic col- 
lapse appear to be of doubtful value as 
criteria of fetal death. 

4. It is dangerous to diagnose decalci- 
fication in every instance of a faint or 
blurred fetal shadow because early in preg- 
nancy the appearance may be due to a 
failure to calcify rather than a loss of cal- 
cium previously present and even in well- 
calcified skeletons, excessive amniotic fluid, 
respiratory movement and many technical 
factors can produce the same appearance. 
Furthermore, quantitative information is 
lacking as to the calcium content of the hu- 
man fetus, either macerated or normal, and 
some embryologists and clinicians insist 
that no decalcification occurs in maceration. 
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5. Anthropometric data published by 
Scammon and Calkins allow a reasonably 
accurate opinion as to the age of a fetus if 
its occipito-frontal diameter is known. 
Even with very coarse roentgenographic 
measurements of this diameter, roentgen 
estimates of fetal age have agreed sur 
prisingly well with the actual age (as esti- 
mated from menstrual or delivery dates) 
in a considerable number of cases. Dis 
proportion between ages thus calculated 
and the supposed duration of gestation 


constitutes a valuable criterion of fetal 
death and accurate fetometry by stereo 


roentgenographic methods ought to im 
prove the validity of the diagnosis. 

6. Absence of any one or all of the cri 
teria does not exclude the possibility that 
a fetus is dead because they all depend upon 
the degree of maceration. It seems worth 
while, therefore, to point out that the roent 
genographic diagnosis of movement of a 
fetal part occurring during the roentgen 
examination constitutes 
dence of fetal life. 
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HEMANGIOMA OF THE VERTEBRA 


By JAY IRELAND, M.D. 


CHICAGO, ILLINOIS 


EMANGIOMA of the vertebra from 

a clinical aspect is a rare disease. 
There have been only 13 clinical cases 
reported. The following one makes a total 
of 14 cases: 

History. Miss E. B., Swedish, aged twenty- 
five, maid, entered the Ravenswood Hospital 
March 24, 1931. Her family history was irre- 
levant. She had never been ill till 1924 when 
she began to have pain and fatigue in the region 
of the lumbar spine after working hard. The 
pain and fatigue gradually increased and within 
a year after the onset extended the entire length 
of the spine. Both would last for weeks unin- 
terruptedly and then would disappear for 
periods as long as three months. At times the 
pain would be quite sharp. In 1926 she de- 
veloped pain in the abdomen, especially on 
the right side and in the epigastrium, which 
seemed at times to be associated with the pain 
in the back. The abdominal pain often oc 
curred one to two hours after meals and was 
relieved by taking food. This pain was never 
severe enough to cause her to go to bed or to 
stop work and it was never accompanied by 
fever. At that time she often vomited im- 
mediately after meals and the vomiting con- 
tinued intermittently till the time of the pres 
ent examination. In 1928 she was under the 
care of another physician who diagnosed her 
ailment as appendicitis and removed her 
appendix. For a few months after the appen 
dectomy the pain in the abdomen seemed partly 
relieved. 

Her appetite was good. Her weight was 14 
lb. (63.5 kg.); her greatest weight was in 192¢ 
when she weighed 165 lb. (75 kg.). She never 
had any paralysis or incontinence of urine or 
feces. 

Examination. The patient was fairly well 
nourished, with apparently some loss in weight 
and was § ft. 7 in. in height. The head, neck, 


and chest were negative. There was an area of 


tenderness in the epigastrium just below the 
xiphoid process. The spine was tender on per- 
cussion over the first lumbar vertebra. The ex- 
tremities were negative. The deep reflexes were 
normal. Pain, temperature, touch, and kines 
thetic senses were normal. The Babinski, Op- 


penheim, Gordon, and Romberg tests were 
negative. 
Gastric analysis one hour after an Ewald 


meal showed a free acidity of tg and combir 

of 8. The guaiac blood test of the stomach 
contents was negative. The stomach content 
were 70 c.c. one hour after the Ewald mea 
Urine and blood examinations (inx 
and Wassermann blood tests) were negati\ 


Roentgenographic examination made by D1 


H. EF. Potter showed a gastric ulcer. Roentg 

grams of the first lumbar vertebra (Fig al 
2) show a definite unusual characteristic ap 
pearance. Practically the entire bo f th 


vertebra was aftected. There were heavy 


of increased density running th 


of the vertebra, in cephalad-caudad direct 
They were slightly wavy or spiral, mea 

as much as 2 mm. in lateral thickness, a1 
peared to have more calcium in them than th 


normal vertebrae. They were p1 
anteroposterior and lateral views. There w 
approximatel) 


lateral view and approximatel) 


eleven of these |i ! ti 


anteroposterior view Between 
lines and parallel to them were areas of ay 
proximately the same width, with increa 
bone penetration, or bone absorpt \ few 
very narrow opaque lines ran at 
angles from the vertical lines, appa 
necting the vertical ones. The height a 
width of the vertebra were normal ai 
bony arches and processes wer 
The intervertebral discs above ar \ 
first lumbar vertebra appeared norn 

Diagnosis. A diagnosis of proba 
gioma of the first lumbar vertebra was mad 
There was discussion regarding th agne 
among some of the consultants who exan 


the roentgenograms, but Dr. Percival Ba 
who reported Case 12 below, stated that in h 
opinion the diagnosis of hemangioma was co! 
rect. 

Treatment. The patient was pla 
routine Sippy 
The 
was treated with radium unde! 
vision of Dr. W. L. Brown. On Ap: 
mg-hr. of radium was applied over th 
lumbar vertebra with 


management for 


ulcer. hemangioma of th 


mm. of ge at 


| 
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mm. of rubber screening; April 24, so mg-hr. 
with 0. mm. of silver and 1.0 mm. of brass 


screening at 15 mm. distance, and on May 209, 


June 26, and July 31, respectively, 1,150 mg 


hr. with o.8 mm. of gold screening at e cm. 


distance was applied. No further radium treat- 


ment will be given for three months, after 
which roentgenograms are to be taken to check 
the results of the radium therapy. The pains in 
the abdomen entirely disappeared within two 
months and the pain and weakness of the back 
ceased within four months (July 31) after the 
first application of radium 


There have been only 1} Cases reported, 


as noted abov e; besides the case here ye 


Hemangioma of the Vertebra 


he) 


ported, showing symptoms of hemangioma 
of the vertebra and they are as follows: 


Case 1.—Gerhard.*:” 1887. A baker, aged seven- 
teen, in the course of three weeks had marked weak- 
ness of the legs. Seven months later, was unable to 
walk. Had no pains but there was loss of sensibility 
in the legs. Had no spinal deformity. Died after six 
years from erysipelas. Necropsy revealed a heman- 
gioma of the sth and 6th thoracic vertebrae and 
tumorous formation pressing the cord. 

Case 2.—Deetz.* tgo1. Female, aged forty-two. 
Died from compression myelitis. Also had a heman- 


gioma of the liver. Ante-mortem diagnosis was 
sarcoma of the spinal column. 

Case 1g03. Female, aged 
sixty-one. Had sciatica since the age of forty-five. 
The sciatica improved for years, but then became 
worse and was followed by weakness in the legs. She 
had a dorsal kyphosis and the spinal column was 
painful to percussion in the region of the kyphosis. 
The patient died thirteen months after the onset 
with pyelonephritis, myocarditis, and decubitus. 
Clinical diagnosis: spondylitis. Necropsy showed a 


J 
a 
ia. 
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cavernous hemangioma of the 6th thoracic vertebra 
and the 6th intervertebral disc, with cord pressure. 

Case 4.—Ribbert.* 1912. Young girl. Died from 
compression myelitis. The hemangioma formed a 
prominence on the side of the vertebra. Also had 
hemangioma of the liver. 

Case 5.—Trommer.”® 1gig. Female, weaver, aged 
seventeen. Had spastic paraplegia three weeks after 
the onset. Had pains late. There was pain on pressure 
over the 6th thoracic vertebra. Clinical diagnosis 
tumor of spinal column. Died after two years with 
flexion contractures and decubitus. At necropsy the 
sth thoracic vertebra was broader than normal (the 
process extended into the costal neck) and con- 
tained a hemangioma which pressed on the spinal 
cord. 

Case 6.—Gold."® 1926. Miner, aged twenty-three, 
ill for five years, with weakness in legs, and subse- 
quently developed spastic paraplegia. Patient had 
scoliosis but no gibbus. There was tenderness over 
the 7th and 8th thoracic vertebrae. Roentgenogram 
showed decalcification with spongious lamellae re- 
maining. The height of the 7th and 8th vertebrae 
was lessened and the adjoining intervertebral discs 
were thickened. Preoperative diagnosis: spondylitis. 
Laminectomy was performed and the patient died 
from hemorrhage two hours after the operation. At 
necropsy a cavernous hemangioma was found in the 
ist, 2d, 6th, and 7th thoracic vertebrae (roentgeno- 
gram did not show any abnormality in the Ist and 
2d). Roentgenograms of the removed vertebrae 
showed the vertebral arches and articular processes 
to be involved. 


) 


Case 7.—Perman.” 1926. Female, aged twenty- 
seven. Weakness in the knees began in 1g20. She 
developed a spastic, ataxic gait and increased patel- 
lar reflexes. Diagnosis: unlocalized spinal tumor. 
Laminectomy was performed April, 1923, at which 
the dura pulsated and the 8th thoracic vertebra com- 
pressed the cord. Bleeding was controlled by wax, 
but a blood transfusion was necessary. The patient 
recovered. Roentgenograms taken in 1922 were con- 
sidered negative but those taken in May, 1923 (one 
month after operation), showed thinning of the 8th 
thoracic vertebra and both transverse processes, but 
the intervertebral discs were normal. 


Case 8.—Guillain, Decourt, and Bertrand." 1928. 
Male, aged eighteen. Symptoms began in 1925 with 
pain in the feet. Paraplegia soon developed and was 
complete in three weeks. There was a long dorsal 
scoliosis but no angular deformity. There was no 
tenderness over the vertebrae. Roentgenograms of 
the 7th, 8th, and gth thoracic vertebrae showed the 
appearance of being blown up and the intervertebral 
discs were smaller than normal. Diagnosis: medullary 
compression. Laminectomy was performed in 1926 
and the patient died from hemorrhage in a few 
hours. 


Case g.—Globus and Doshay.’ tg2g. Female, 


aged thirteen. The patient developed weakness and 
stiffness of the legs one week after a fall. Later there 
appeared incontinence of the bladder and rectum. 
abdominal reflexes, bilateral ankle clonus and 
Babinski sign, and sensory loss below the 12th 
thoracic vertebra developed. Laminectomy was per 
formed and the patient died following a severe 
hemorrhage from an aneurysmal vessel. Necropsy 
showed a hemangioma of the 8th thoracic vertebra. 


Case 10.—Ewing.® 1928. The patient developed a 
slowly progressive paraplegia due to a cavernous 
hemangioma of the thoracic vertebra. A collapse of 
the vertebra occurred with protruding tumor which 
compressed the cord. No operation was done. 

Case 11.—Makrycostas." Female, ag 
seventy-five. The patient had pulmonary tuber 
culosis. An ante-mortem diagnosis of caries of th 
sth lumbar vertebra and lobular pneumonia was 
made. No definite symptoms were mentioned. At 
necropsy hemangioma of the 3d lumbar vertebra was 
found. 


1929. 


Case 12.—Bailey and Bucy,! and Bucy and Capp 
1929. Female, aged sixty-two. Fell ten months bef 
examination but recovered from this in two weeks. 
She had no further symptoms for five and a half 
months, when she had difficulty in walking. Sever 
months after the fall she developed a tight sensation 
in the abdomen. Later constipation, incontinenc: 
of urine, and weakness and loss of the sense of the 
lower extremities developed. Tactile hypesthesia 
veloped in the abdomen, and hyperthermoesthesia 
and hyperalgesia above this. Signs of cord com 


pression were also present. Roentgenograms of the 


3d, sth, and 6th thoracic vertebrae showed stria 
tions, areas of increased bone density, and absory 
tion in the bodies and arches. The pedicles of the 
sth and 6th were broadened. Diagnosis: probabl: 


metastatic tumor of the spine with compressio! 
myelitis. Laminectomy was performed November, 
1928. The patient bled freely; the laminae f tl 

6th thoracic vertebrae were removed and the cord 


compression was relieved. Microscopically a cavert 
ous hemangioma was found. Roentgen irradiatior 
was later given.with complete recovery 

Case 13.—Ramage and Nattrass. Mal 
aged fifty-one. Began early in 1929 with progressiy 


weakness of the legs and gradual occurrence of 


numbness of the feet. Vibration sens: 
in the shins. Two months later ataxia and 
began. Abdominal reflexes were absent below thx 
umbilicus and positive Babinski sign 


aeve opt 


Roentgenogram showed narrowing of the 8th dorsal 
vertebra on the right and on the front. The posterior 


border was indistinct and the pedicles were broad 


ened. The trabeculae were thickened. Roentgen 
therapy was instituted. There was marked improv 
ment eight months later and the vertical trabecu 


became more evident. 
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There have been 393 cases with heman- 
gioma of the vertebra found at necropsy, 
which showed no clinical symptoms, and 
they have been reported by nine different 
authors, as follows: Virchow*® in 1863 de- 
scribed the first case on record. His patient 
was an old woman and a hemangioma of 
the liver was also found. Saltykow”* in Ig09, 
Fibiger® in 1912, and Pentmann” in 1915, 
each reported a case. Makrycostas'® in 
1927 found 41 hemangiomas of the verte- 
bral column in 12 bodies, Schmorl?* in 
1927 found 115 in 1,142 bodies, or an inci- 
dence of 10.1 per cent, Tépfer?* in 192 
found 257 in 2,154 bodies, or an incidence 
of 11.93 per cent, and Putschar”! in 1929 


found 4 in 56 vertebrae, or an incidence of 


6 per cent. Eigler* in 1930 described one 
case associated with hemangioma of the 
liver, skull, skin, and lymph glands. Put- 
schar searched in 25 children’s bodies and 
found none, and Schmorl also searched in 
children’s bodies with similar results. 
The great majority of the patients have 
been adults. The youngest one reported 
whose age was definitely stated was aged 
one year and the oldest ninety. Females 
predominate in the ratio of 1.5 to 1.2 per 
cent in 265 cases. The majority of the cases 
reported have a definite origin in the mar- 
row, but Ewing stated that a true cavern- 
ous angioma may arise from the peri- 
osteum. Topfer suggests that hemangioma 
may be an embryonic proliferation. 
Johnson describes hemangiomas as 
being of the capillary, arterial, venous, and 
cavernous types. Kaufmann” divides hem- 
angiomas into the cavernous and telangi- 
ectatic types and states that the cavern- 
ous type is most common. Hultén and 
Lovén™ report a case of hemangioma as- 
sociated with chondromata, both in bones 
and soft tissue. Hanson’ demonstrated 
that two neighboring vertebrae may re- 
ceive arteries from a common branch 
artery. This fact may explain why two ad- 
jacent vertebrae are sometimes affected by 
the hemangioma. He demonstrated by 
roentgenogram a bony defect or horizontal 
“splits” in the vertebral bodies which dis- 
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appear during the second year of life but 
reappear again in old age. It is at the re- 
gions of the bony defect that the arteries 
and veins enter the vertebral body. Geist? 
states that there are also veins entering 
at the posterior part of the vertebral body. 
According to Sashin® and Schmorl the in- 
tervertebral discs normally have no blood 
vessels. This, perhaps, explains why the 
discs are so rarely involved in the heman- 
gioma. In some of the cases the discs were 
involved; in Gold’s case the adjoining discs 
were thickened but in the case of Guillain 
et al they were smaller than normal. Some 
hemangiomas have a capsule, according to 
Shaw,”’ and some have not. 

The location in all cases has been in the 
thoracic or lumbar spine, and the lower 
thoracic spine is more often involved than 
the upper. The hemangiomata, as de- 
scribed, varied greatly in size; some were as 
small as a pepper seed and others complete- 
ly involved one or more vertebrae. 

Muthmann in 1903 gave the first com- 
plete histological description. Histologi- 
cally, the cases have been described as 
having round, oval, square, thick or thin 
bony trabeculae with evident porosis. 
Toépfer states that the trabeculae may be 
o.§ mm. thick and Putschar states they 
may be 1 mm. thick in the region of the 
hemangioma. The blood vessels were close 
together or widely separated, were large or 
small, and usually had a very thin wall, 
often of a single layer of epithelium. Ewing 
states that the walls of hemangiomas ex- 
hibit the structure of venules or less often 
of arterioles. Some had no limiting mem- 
brane and received vessels from the pe- 
riphery. Osteoblasts and new bone forma- 
tion are sometimes present. 

The majority of the hemangiomas of the 
vertebrae described, as noted above, give 
no symptoms. Shaw stated that some hem- 
angiomata may disappear spontaneously. 
The outstanding symptoms of the clinical 
cases were a progressive weakness of the 
lower limbs, with or without pain, passing 
to a paraplegia. All had a compression 
myelitis with perhaps one exception, in 
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which case a diagnosis of Pott’s disease was 
made. Only one had kyphosis and one a 
protruding tumor. 

Bucy and Capp” attempted to establish 
the disease process, hemangioma of the 
bone, as a roentgenological entity. Johnson 
states that the roentgenogram of calcifying 
hemangioma of soft tissue gives definite but 
not conclusive evidence as a diagnostic aid. 
Globus and Doshay doubt the value of 
roentgenography in diagnosis. Makrycos- 
tas in 1927 showed roentgenograms of his 
cases and thought it possible, as did Put- 
schar and Gold, to arrive at a diagnosis by 
this means. Makrycostas described the 
vertical lines and atrophy and hypertrophy 
of the bony trabeculae seen in roentgeno- 
grams taken at necropsy, and uses the 
term “‘hypertrophic-atrophie”’ to describe 
his cases. Gold showed that the roent- 
genographic appearance corresponds very 
well to the active pathological condition. 
At necropsy Gold found hemangiomata in 
the 1st and 2d thoracic spine that did not 
show in the roentgenogram, thereby dem 
onstrating that not all of them can be 
diagnosed by this method. Roentgenograms 
of Perman’s case seven years before opera- 
tion were negative. In contrast, roent- 
genograms taken six months before opera- 
tion had definite changes but the diagnosis 
was missed, and those taken twenty days 
after operation showed thinning of the 
vertebra. Roentgenograms in the case of 
Guillain’s were similar to Perman’s and 
showed a “blown up” appearance of the 
vertebral body (the lateral surface of the 
vertebra was convex instead of concave), 
and thinning of the intervertebral discs. 
Bailey and Bucy state that the character- 
istic roentgenogram is pathognomonic of 
angioma of the vertebra. The case of 
Ramage and Nattrass is the only case re- 
ported previously that was diagnosed be- 
fore operation or necropsy. This is per- 
haps true because no two clinical cases 
have been seen by the same person, so 
that when roentgenograms are examined, 
the unfamiliar appearance is not recog 
nized. 


Jay Ireland S 


The cases must be differentiated from 
tuberculosis, giant-cell tumor, 
osteoporosis, lues, myeloma, tumor metas- 
tasis, Kiimmell’s disease, osteoma, inter- 
vertebral disc osteomalacia, and 
gout. Tuberculosis usually causes a destruc 
tion of bone and is not associated with the 
vertical lines of increased density alter 
nating with parallel lines of rarefaction. 
Giant-cell tumor, according to Bucy and 
Capp, usually expands the cortex with no 
new bone formation, while hemangiomas 
erode the cortex. Sarcoma breaks through 


sarcoma, 


nodes, 


the periosteum and hemangioma usually 
does not. Osteoporosis (includes osteitis 
deformans of Paget and osteitis fibrosa of 
von Recklinghausen in the classification of 
Schmorl), according to Schmorl, has rather 
early in its course, a very fine.trabeculation 
in the center of the vertebra and very 
thick trabeculae at the periphery. Late, 
the whole vertebra has a very fine porosis. 
lLues 1s associated with a positive Wasser 
mann reaction. Myeloma often breaks 
through the cortical region and is often 
quite painful, while hemangioma is usualls 
not painful. Tumor metastasis may cause 
destruction or new formation of bone and 
is associated with the tumor. 
Kiimmell’s disease is thought often to fol 


] 
original 


low an infraction or fracture of the spine, 
has a lack of callus in roentgenogram, and 
is associated with a gibbus. The type of 
osteoma producing exostosis arises from 
the surface of the bone, according to Kauf 
mann. According to Schmorl and Geist, 
intervertebral disc nodes show a 


decrease 
in bone density in the roentgenogram ex 
tending from the intervertebral discs into 
the vertebral body. Only one case has been 
described in which the nodes were associ 
ated with a hemangioma. Osteomalacia 
is associated with a generalized ballooning 
of the discs. Gout 1s 
changes in the urine. 


associated with 


The prognosis of the cases showing s\ mp 
toms is bad. The majority of patients be 
come bed-ridden and die of intercurrent 
infection. Gerhardt’s case lived six vears 
after the onset. The patients of Globus 
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and Doshay, Gold, and Guillain, Decourt, 
and Bertrand were treated by laminectomy 
but died soon after operation from shock 
and hemorrhage, while those of Perman 
and Bailey, Bucy, Capp treated 
similarly recovered (60 per cent mortality). 
The patients of Perman, and Bailey and 
Bucy received roentgen therapy following 
operation, and Ramage and Nattrass 
treated their patient exclusively 
roentgen therapy. 


and 


with 
None of them received 
radium therapy. The case here reported 
treated with radium. Shaw states 
that 1t may require years of radium treat- 


was 


ment of a hemangioma for complete re- 
covery. Nielsen treated 784 patients with 


hemangioma from tIgI13 to 1926 with 
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radium, and obtained good results in go 
per cent, fair results in 7 per cent, and had 
a failure in 3 per cent. He believes that 
radium is more certain to produce results 
and easier to apply to a given area than 
roentgen therapy. Perman suggests that 
\lbee’s bone graft operation might be 
tried. 
SUMMARY 

1. A review is made of all clinical cases 
of hemangioma of the vertebra previously 
reported. 

2. The second case ever diagnosed be- 
fore operation or necropsy is reported 
here. 

3. Radium treatment was used with 1m- 
provement. 
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A METHOD OF MORE CLEARLY VISUALIZING LESIONS 
OF THE SIGMOID* 


By WILLIAM H. STEWART, M.D., and H. EARL ILLICK, M.D. 


NEW 


» ANCER of the colon and especially of 
A the sigmoid is a much more frequent 
lesion than is generally supposed and de- 
more attention and consideration 


from the diagnostician as well as the roent- 


serves 


1. The 


patient is retaining about one pint of a 
barium enema and has been turned with the right 


side 


upwards so that the body is at about a 45 
angle, or in the most favorable position under the 


visualize the sigmoid. 


\ sandbag is placed beneath the right shoulder 


roentgenoscopic screen to 


for additional comfort. The cassette 1s placed be- 
neath the screen. The setting of the machine is 
changed for roentgenography and exposure of the 
film will 


give a permanent record of the outline 


of the sigmoid. 


genologist. Too often it is an accidental 
finding during a routine examination and 
far too frequently it is overlooked even 
when We all had the ex- 
perience of re-examining cases at a later 
date only to find advanced pathology which 
had been missed on the first examination. 


present. have 


The literature is full of the experiences of 


experts who admit failure in a large per- 


centage of cases to demonstrate cancer of 


the colon until obstruction of considerable 
degree was present. The situation is a 
challenge to the roentgenologist to perfect 
his technique to the greatest possible de- 
gree in attempting to clearly visualize even 
early lesions so that mistakes may be few. 

Cancer of the colon is insidious in onset 


* Read at tl Conteren of Kastern 


itgenologists, New York City, Jan 


YORK CITY 


and unless this possibility is ever before 
the physician so that his search may be 
thorough, early lesions will almost cer- 
tainly be misinterpreted. The disease pro- 
gresses slowly and the prognosis might be 
excellent if removal or treatment of early 
involvements were possible. Surgery is gen- 
erally performed to relieve a completely 
obstructive lesion in which there is ad- 
vanced metastatic involvement at the time 
of operation and the prognosis is necessarily 
hopeless. This situation must be changed 
and such lesions be diagnosed a at far earlier 


€ a’ 


2. The usual outlining of the colon after ad- 
ministration of an enema; the terminal ileum has 
filled due to incompetency of the valve after the 
patient was turned to the prone position; the 
natural redundancy 


of the sigmoid, combined 
with the covering over by the coils of ileum con- 
taining barium, completely obstructs the sigmoid 
outline. With any lesion 
only partially obstructing the sigmoid will be over- 


lc yoked 


such roentgenograms 
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Fic. 3. The sigmoid in the same case as shown in 
Figure 2 made with the technique described in the 
text. Note the clear outlining of the entire sigmoid 
area in spite of the redundancy. 


stage, when it is possible to remove the 
complete lesion and before metastatic in 
volvement Is present. 

A large share of the blame for existing 
diagnostic failures is placed upon the roent 
genologist whether rightly or not, and it is 
his opportunity to contribute a real diag- 
nostic aid if solution of this problem is pos- 
sible. Other methods share this limitation 
but the roentgen ray fortunately is the 
usual first offender. The doctor obtaining 
the history from the patient often em- 
phasizes the stomach when there 1s ab 
dominal complaint. His questions, and too 
often his diagnosis, look toward a gastric 
lesion. This is only natural as the roentgen 
diagnosis of these lesions is highly per 
fected. It is a product of years of labor and 
thought. The colon, however, is the step 
child of this research and is dismissed with 
comparatively slight consideration. That it 
may and usually is the real cause of con 
siderable abdominal discomfort and symp 
toms difficult to distinguish from involve 
ment of the stomach seems to find little 
acknowledgment. 


Earl Hlick 


Successful roentgen examination of th 
colon depends on careful, painstaking and 
varied procedures without strict standardi 
zation. The usual hourly films made after 
a meal by mouth are unsatisfactory for 
visualization of the sigmoid and_ pelvic 
colon. A routine enema may also fail to 
outline clearly a very definite lesion of the 
colon. This is accounted for by several 
factors: the lower colon is redundant, coils 
on itself, is situated deeply and surrounded 
by the pelvic walls so that it is impossible 
to directly palpate or even satisfactorily 
visualize. By the time the large intestin 
is filled and the patient is turned to th 
prone position, the small intestine fills and 
further obscures the sigmoid. The result 
is that is dilatation of the 
colon or other evidence of a definitely ob 
structive type of lesion, the pathology 1S 


unless there 


covered up and unrecognized until con 
plete obstruction has occurred. 

In our experience the most satisfactory 
solution of these difficulties depends on 
filling of the pelvic colon alon | 


Kic. 4. The sigmoid is redundant ai 


the ileum did not fill. 
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position the sigmoid is clearly 


d throughout. 


servation beneath the screen and by roent 
genograms made with the patient turned 
in the most favorable positions to clearly 
outline the entire course of the sigmoid. 
This has been accomplished in the follow- 
ing manner: About one pint of opaque solu- 
tion is permitted to fill the rectum and 
sigmoid. When the head of the column has 
reached the mid-descending colon or just 
before, the inflow is stopped and no more 
is permitted to enter. The patient’s right 


lic. ¢ \n early, partia 


obstructing malig 


antin 
volvement of the posterior rectosigmoid junction. 
Ihe ra 1 margin Was very clearly shown on the 
original roentgenograms and even the soft tissue 


mass of the tumor could be distinguished. 
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lic. 7. A rather late stage of incomplete obstruction 
due to malignancy. The roentgen characteristics 
of cancerous 
strated. 


encroachments are well demon- 


hip is elevated to a varying degree, depend- 
ing on the angle at which the sigmoid is 
best seen under the screen. He is propped 
here by means of a sandbag beneath the 
shoulder (Fig. 1). The setting of the 
machine is changed from roentgenoscopy 
to roentgenography; a cassette is placed 
beneath the roentgenoscopic screen and 


lig. 8. 


Another advantage of this angle is the detail 
obtained of the lower rectum. In this case luetic 
involvement was suspected; on the original roent- 
material was dis 
cernible in the buttock. Biopsy confirmed diag 


genograms, injected opaque 


nosis of lues. 
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ic. g. Fischer’s technique (barium and air in 
suffation) demonstrating typical sago-like or 
snake-skin appearance from multiple polypi of the 
sigmoid. Confirmed by sigmoidoscopy. No clini 
cal symptoms. 


an exposure made. Even without a Potter- 
Bucky diaphragm the detail will be sur- 
prisingly sharp and clear. The posterior 
rectal wall and entire sigmoid are well out- 
lined (Fig. 6), and any slight irregularity 
of the lumen is perceptible. No obstruc- 


Fig. 1 


sigmoid diagnosed as spasm. Confirmed by a 
negative sigmoidoscopy. Patient was a physician 
with a history of attacks of intense pain and 


tenesmus with no pus or blood. 
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An indefinite, changing deformity of the 


tive lesion may be visible but the early en 
croachment upon the lumen by tumor or 
other pathology is clearly discerned when 
this angle is used (Fig. 6). The patient is 
then instructed to empty the bowel and 
the whole procedure is repeated. If roent 
genoscopy still reveals masses of barium in 
the pelvic colon and rectum, a second ef 
fort at defecation is 


advisable. Further 


roentgenograms may demonstrate the mu 
Clear 
when 


cosal folds satisfactorily (Fig. 13 
visualization of these mucosal folds, 


Fic. 11. Illustrating an inhammatory lesion of t 
sigmoid. The patient had amebic dysentery ft 
years. This lesion had been demonstrated wit 


practically no change in its roentge! 
tions over several years. 


possible, is of the greatest aid in study ot 
the sigmoid and is positive demonstration 
of pliability of the wall of the colon. If the 
enema has fairly well passed out, and one 
must be sure this has occurred by roent 
genoscopic observation, then the 
may be insufHated with air. Certain cases 
require this procedure, mostly 
single or multiple polypi (Fig. 9 
there has been little if any change in the 
intestinal wall. The procedure, however, is 
time-consuming and troublesome, espec! 
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ally in the sigmoid, and these lesions can, 
as a rule, be detected by careful stereo- 
scopic study after completely defecating 
the barium enema. The stereoroentgeno- 
grams taken after the combination method 
as advocated by Fischer,' if successful, are 
spectacular and brilliant, but are of value 
diagnostically only when a lesion is sus- 
pected which might be missed by the tech- 
nique as described above. This is an excep- 
tion rather than a rule. Air insufflation of 
the colon was first brought out by Cole and 
EKinhorn;? later Fischer and others advo- 
cated the combination of a barium enema 
with injection of air. It has never been ac- 


‘iG. 12. Diverticula are shown in greater numbers 
on a re-examination twenty-four hours after the 
enema; in this case the descending colon was in 
volved as well as the sigmoid. The barium meal 
is usually preferable to demonstrate diverticula; 
after an enema only a few may be visible: more are 
usually shown in the examination after defecation 
and when the patient returns on the following day 
practically all are discernible. 

cepted as a routine procedure. Kecent \ 
Weber*® of the Mayo clinic has revived the 
technique. He also states that the com- 
bined method is not recommended at the 
present time as a routine. 


Fisch W genolog | 
suchungsmethod les Dickdarms; Kombination von Kontra 
steinlauf Luftaufblal K 1g2 
1598. 

* Cole, L. G., and Einhorn, Max. Radi 
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Lesions of the Sigmoid 


ws 


‘ic. 13. This case was clinically diagnosed as sar- 
coma of the rectum but roentgenographically the 
involvement was found to be extrinsic; the muco- 
sal folds demonstrate that there is no infiltration 
of the wall. The sigmoid is redundant and ex- 
tends to the right side of the pelvis. This roent- 
genogram was one of those made in the examina- 
tion after defecation. 


Fic. 14. The redundant, dilated lower colon is dis- 
placed upwards by the distended urinary bladder, 
thus bringing a malignant involvement of the 
sigmoid into clear view. 
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In a number of extremely dificult cases 
we have been successful in more clearly 
bringing lesions of the sigmoid to view by 
distending the bladder with air or water 

Fig. 14). 

Using a selected technique for each case 
one may show by characteristic filling de 
formities ulcers in colitis as well as the 
stiffened wall of the intestines. 

After thorough study is made of the 
lower colon, the upper may be filled with 
a second enema and the usual examination 
performed. 

SUMMARY 


Examination of the colon by means of 


oblique roentgenograms and _ roentgeno- 
scopy is a well-established routine pro 
cedure which has been in use for many 
years; in spite of routine use of such pro- 


cedure malignant and other lestons of thy 
sigmoid are overlooked. The coils of ter 
minal ileum which contain barium, the low 
position of the cecum as well as a re 
dundancy of the sigmoid itself contribute 
factors which are almost insurmountable 
unless partial or complete obstruction has 
already taken place. Oblique films of the 
sigmoid when only the pelvic colon ¢ 
tains barium overcome these defects and 
permit more exact diagnosis. The sigmoid, 
posterior rectum and anal region are clearly) 
outlined by this method and clear detail is 
obtained of the entire redundant sigmoid. 
We hope that when as much effort is spent 
in the roentgenological examination of the 
pelvic colon as is now spent in that of the 
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stomach, the diagnosis of the earl) 
of the sigmoid will be perfected. 


} 
} 
| 
SARS 


Vor. XXVIII, Ne 


WORK IN THE FIRST DECADE OF ROENTGENOLOGY 


By ELIHE 


( N FIRST hearing of Professor Roent- 

gen’s great discovery of the x-rays late 
in 1895, | was naturally deeply interested. 
Many years before, | had obtained a num- 
ber of Crookes vacuum tubes, exhibiting 
the effects of so-called radiant matter or 
cathode rays, but until Roentgen’s dis 
covery, it was not known that such tubes 
gave out any rays into the surrounding 
space. The phenomena, luminous, thermal 
and mechanical, 


were supposed to be 


limited to the interior of the tubes, or, at 
least, to be unaccompanied by any radia- 
tion into the surrounding space. 

Karly in 1896, | examined these Crookes 
tubes to discover, if possible, which form 
was best suited for roentgen-ray examina 
tion, and further, the more important 
knowledge of what part of or in what con 
dition the interior of the tube was favorable 
as a source of the rays. In short, | aimed 
to discover the most effective form of tube 
for roentgen-ray production. It was soon 
determined that the place of impingement 
of the cathode rays was indeed the locus 
of roentgen-ray emanation. | found among 
my tubes one in which a concave cathode 
cup was, as it were, focussed upon a strip 
of platinum at or near the center of curva 
ture of the concave cathode. It was found 
also that nearly all the roentgen-ray ema 
nation from that tube came from a small 
heated spot on the platinum strip or plate, 
and that sharp shadows were produced on 
a fluorescent screen or photographic plate 
of the bodies more or less opaque (to rays), 
exposed thereto. The anode connection, it 
was found, could be made to the platinum 
plate itself or to a separate anode terminal 
within the bulb or tube see lig. | 

igure 1 1s a fairly exact drawing at one 
half scale of the tube itself in condition to 
produce the rays, which tube | still 
Having 


have. 
at command both static machines 
and Ruhmkorf# coils for excitation, one 
the other could lye employed for Cl lec 
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tric discharges through the bulb or tube, 
as desired, the coil being found, on ac- 
count of its greater output, more effective. 
In my eagerness to experiment with this 
tube, it was accidentally broken down by 
perforation near the seal and rendered use- 
less soon after it had been operated. This 
was indeed a great loss, as none of the other 
Crookes tubes were effective in furnishing 
rays properly directed for experimentation. 
To remedy this loss, | at once set up a 
Sprengel vacuum pump—after repairing 
by the glass-blower’s lamp the cracked 
part of the tube—and in a night and a day 


Crookes Jube 


the exhaustion, to the high vacuum re- 
quired, was completed, with this remark- 
able tube again In service. 

It having been definitely settled that the 
type of tube just described was superior 
to all others tried at the time, arrange- 
ments were made to duplicate the tube 
with minor modifications, leading to pro- 
posed standard tubes, such as the double 
focus tube to be used with alternating cur- 
rent discharges from transformers giving 
the requisite potentials. 

In the course of these early experiments, 
certain important facts were discovered. 
For example, it was found that the rays 
could penetrate many sheets of sensitized 
paper, and that shadow images could, on 
development, be found on each as mani- 
folds. Another development was the pro- 
duction of stereoscopic roentgen pictures, 
such that in bone fractures and the like, the 
exact relation in space of the surfaces of 
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the bones could be seen, and measures 
taken to secure the precise position and 
alignment, so that in healing there could 
be no displacement or deformity. These 
were produced for the first time early in 
1896. Another set of observations con- 
cerned the power of the rays to set up 
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secondary emanations in bodies like wood, 
paraffin, etc. These secondary rays were 
less penetrating and were radiated in all 
directions from the body subjected to the 
initial ray source. I carried these investiga- 
tions still further and found that the 
secondary rays or emanations would them- 
selves excite still further diffusions which 
were termed “tertiary.’’ These were sus- 
pected as still softer or more readily ab- 
sorbed than the secondary rays. It was 
seen that these phenomena could be re- 
garded as akin to the excitation of fluores- 
cence or phosphorescence by ordinary light 
rays, or perhaps were somewhat repre- 
sentative of the fluorescence excited in 
some substances by ultraviolet rays of the 
spectrum, that is, by the invisible rays, an 
action which seems coincident with a lower- 
ing of pitch or reduction in the pitch or 
vibration rate. 

There were two serious misconceptions 
in the early days which tended to do harm 
and to need emphatic correction. It was 
claimed by some that the roentgen rays 
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themselves were innocuous, and that any 
injury by them was to be laid to the elec 
tric discharges or changes of electric con 
ditions affecting the skin and tissues. It was 
also claimed and believed by many that 
tubes excited by static machines, so called, 
would not produce injury, while those 
operated from induction coils were far more 
likely to produce injury. These ideas were 
shared by some authorities who should 
have known better. 

It was on this account that in the latter 
part of 1896 I deliberately determined to 
make some crucial experiments and pub 
lish the results. To this end, shielding by 
a lead sheet my left hand, with the excep 
tion of about 1 1 /4 inches of my little finger, 
| exposed the unshielded end of the finger 
close to a tube yielding rather soft rays, 
for twenty minutes. Also, to clinch the 
matter, | used only a static machine dis 
charge to excite the tube. At the ninth day 
after the exposure, the finger where it had 
been exposed was inflamed, and on the 
eleventh day the exposed skin was necrosed 
and shed. The burn took a long time to 
heal, and then only by a new scar growth 
from the sides. Several articles were pub 
lished at the time calling attention to the 
extreme danger. In spite of the delibera 
tion | used, I have seen this burn of mine 
erroneously described as the result of an 
accident. Finally, on the next finger to the 
one so burned, and in order to settle abso 
lutely that the injurious effect was due not 
to electric effects, but to the rays them 
selves, | cut an elongated oval in a sheet of 
lead, shielding the most of the finger with 
it, leaving for exposure the long oval, which 
was, however, divided into three sections. 
One of these was bare, or fully open, un 
shielded. Another part was covered with 
heavy tin and lead foil (tin foil), and the 
third with thin aluminum foil, a perfect 
shield electrostatically, but transparent to 
the roentgen rays. After exposure, the part 
covered by the tin foil was free from any 
injury—-no redness nor inflammation show 
ing at any time while the unshielded 

and also 


part of the finger was burned, 
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the skin under the aluminum foil, thus 
setting at rest any possible doubt that 
the rays themselves were the true cause 
of the lesions. Of course, subsequent his- 
tory fully confirmed these early findings, 
but a note of warning was indeed needed 
at the time. 

There has been a serious misconception 
as to the bearing of the work of Mr. Her- 
man Lemp on the art of excitation of roent- 
gen-ray tubes. Mr. Lemp was a coworker 
with myself in the early days of roentgen- 
ray development, and it was he who de- 
vised what we termed the Lemp selector, 
which, so far as | know, has become the 
standard apparatus for delivering the recti- 
fied energy to the various forms of roent- 
gen-ray tube, such as the famous Coolidge 
tube. Discarding both the static machine 
and the induction coil, Mr. Lemp, in the 
laboratory of the General Electric Com- 
pany at Lynn, Massachusetts, organized a 
high tension rectifier, in which the high 
voltage discharge from an_ oil-immersed 
step-up transformer was controlled by a re- 
volving connector or selector to cut out the 
half waves in one direction and send to the 
roentgen tube only those of the other di- 
rection, so that the discharges through the 
roentgen tube should be unidirectional. The 
success of this apparatus led us to abandon 
the static machine, as well as the induction 
coil, for heavy work. The selector or re 
volving switch in the Lemp apparatus was 
driven by a small synchronous motor on 
the same source as the primary of the 
step-up transformer. 

The Lemp selector is described in his 
U.S. patents Nos. 774,090 and 774,138, as 
applied to x-ray tube excitation only. \t was 
invented for that purpose only. It was used 
by us for the same purpose only, and there 
1s certainly no need to ascribe its applica- 
tion to roentgen-ray work to anyone else. 
The only figures in his patents show appli- 
cation to x-ray tube excitation only. It 
gave us such great power even in the early 
days long before 1go4, when the patents 
were issued, that we were able to bring to 
a white heat in a few seconds a target of 
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iridio-platinum 1 inch square and 1/16 
inch thick. In fact, we had to cut down the 
energy in the tube circuit by a resistance, 
usually a rubber tube several feet long 
filled with water in circuit with the high 
tension secondary of the transformer. 

I have disgressed to show the importance 
of the Lemp selector invention, and its 
bearing on the art and its early invention 
to date, because some statements I have 
seen in print seem to indicate that, in the 
belief of the writer responsible for them, it 
received its adaptation to roentgen-ray use 
long after its invention, when, in fact, the 
l.emp invention was made for x-ray use and 
no other, as clearly shown in the patents 
themselves. 

| remember well that in these early ex- 
periments with the Lemp selector and a 
fluoroscopic screen for observing, the 
shadow of a leaden bullet of about 1/2 inch 
diameter was seen clearly through iron 
plates of not less than 1 inch total thick- 
ness. It was in this connection that I found 
the method described in my patent #500,630 
for obtaining from a D.C. current of al- 
ternating currents of desired frequency by 
shunting an arc with an inductance and 
capacity in series and varying at will these 
factors This method was afterward dis- 
covered in London, England, by Duddell 
and called the “singing arc.” It was also 
applied in wireless telegraphy under the 
name of the Poulsen arc, but the principle 
and mode of operating were discovered in 
our Lynn laboratory earlier than July 18, 
1892, the date of application for the U. S. 
patent referred to. It may be mentioned 
that in connection with this work, high 
frequency apparatus of great power was 
made, some of which was shown in opera- 
tion at the World’s Fair in 1893 at Chi- 
cago. 

The coreless, oil-immersed, high fre- 
quency induction coil came into existence 
at our laboratories some years before 
Roentgen’s discovery of the x-ray, and it 
was found that a full horse-power of energy 
could be delivered to the body from hand 


to hand through the chest without any 
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other apparent effect than heating the 
tissues, particularly at the wrists.* 

Early in the working of roentgen-ray 
tubes, it was found that the degree of 
vacuum gradually rose until it was too high 
to pass the current, since the evolution of 
cathode rays from the cathode within the 
tube depended on the presence of gas 
molecules. The tube became hard, the rays 
more penetrating—which, for certain work 
was disadvantageous— and the potential 
required to work the tube rose. There was, 
as a consequence, need of a vacuum regu- 
lator, one form of which came into exist- 
ence just prior to August 21, 1896, the filing 
date of patent #575,772, issued January 26, 
1897, which describes this type of tube, and 
patent #591,899 of October 19, 1897, filed 
August 4, 1897, which is a modification 
wherein the regulation of the tube is ac- 
complished automatically. The later in- 
vention of the Coolidge tube rendered 
these devices unnecessary, since Coolidge’s 
excellent step in progress required that the 
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roentgen-ray tube should, in its construc 

tion, be, given a very high vacuum or be 
made as “hard” as possible; the hot cath 
ode coil in the tube being relied upon for 
the emission of the cathode rays for im 

pingement on the target, which latter was 
made massive, of tungsten, and provided, 
as needed, with means for cooling or carry 

ing off heat. 

Naturally, the progress in 
ment of means for obtaining and controll 
ing roentgen rays, since the briefly 
alluded to in the foregoing, has been very 
great, with the creation of an art based 
on Roentgen’s discovery in 1895, which has 
been of invaluable service in clinical work. 

The brief record of some of the mor 
interesting of the early phases of the work 
in which I was engaged, might, of 


the dev el yp 


work 


course, 
be enlarged and extended to a consider 
able degree, by records of tests made and 
apparatus tried, but it is thought that th 
foregoing story may be of interest so far as 


it embodies some of the most important 


of the steps taken in experiments and dis 
* I ffects of high frequency € ectrical discharges pass« {1 through 
the body. Tr. 4m. Electr. Therap. Ass., Sept. 27, 1894. covery. 
SPECIAL RAILROAD RATES 


ALI. MEMBERS AND GUESTs Who anticipate attending the Detroit 

Meeting of the American Roentgen Ray Society in September 

are requested to purchase one-way tickets and ask for Convention 

certificate at that time. If one hundred certificates are presented, 
return tickets may be purchased at one half of 


the regular one-way fare. 
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THE OSSIFICATION IN THE EXTREMITIES 


OF 


THE NEW-BORN 


By THOMAS O. MENEES, M.D., 


and LELAND FE. HOLLY, M.D. 


Bi Vi mortal Hospital 


GRAND 


HILE the new-born knee, foot and 

wrist have been extensively studied, 
the shoulder and hip have been neglected. 
As epiphyses appear in these regions in the 
first year, it seemed probable that they 
might be present occasionally at birth. The 
elbow was included for completeness. 

The upper and lower extremities of 64 
infants were examined in the first forty- 
eight hours of life, the large majority in the 
first twenty-four hours. All children born 
in this hospital during the study were in 
cluded. The films of 14 


of these were dis 
carded for various reasons. This left ¢ 

cases, all over 2 kg. in weight and 39 cm. 
in height, and with a menstrual age of at 
least 255 days. Of these 263 were males and 
237 females. This group would represent a 
this 
country with one exception, that only two 
were 


fair average for new-born infants in 
negroes. All of the exposures were 


one-tenth second or less, with 


double intensifying screens. 


made in 


Table 1 shows the frequency of appear 


RAPIDS, 


MICHIGAN 


ing. In addition to the tabulated bones, the 
elbow was examined but showed no epiph- 
yses. 

Bony centers were present in the carpus 
in 48 cases. Both capitate and hamate were 
present 32 times. The capitate was present 
alone g times and the hamate alone 7 times. 

In the foot the centers for the calcaneus 
and astragalus were present in all cases. 
The cuboid showed a greater tendency to 
arise from multiple centers, as noted by 
\dair and Scammon.! 

\s expected from the work of Pryor,’ 
females showed a higher percentage of 
epiphyses than the males. This held true in 
all regions except the upper epiphysis of 
the tibia, where the incidence was practi- 
cally equal. With increasing weight, length 
and menstrual age the percentage of epiph- 
yses present increased roughly but did not 
run exactly parallel. 

The development of the two sides was 
largely symmetrical. Unilateral appearance 


l Adair, F. L., and Scammon, R. E. A study of the ossifica- 
ance of the different centers of ossification. centers OF wrist, Kt ae 6a th, with particular 
. hysi \ »f the newborn. 
tion in the head of the humerus and cor Pryor, J. W. Differences in the time of development of the 

rs of ossification it female skeleton. Anat. Rec., 
acoid process of the scapula was surpris 92 aay 
TABLE | 
FREQUENCY O} ANCE OF CENTERS OF OSSIFICATION 
Ma Female Both Sexes 
N Per cent No. Per cent No Per cent 

Head of humerus 2 40.4 12 234 40.8 
Coracoid | 22 6 12.0 
Capitate 3.8 4 
Hamate 4 7 
Elbow 

Head of femur 2 6 
Lower epiphysis of remul! ) .4 236 $95 gg .O 

[ pper epiphysis of tibia f Ig! 80.6 
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ASYMMETRICAL APPEARANCE OF EPIPHYSES 

Male | Female 

oexes 
Head of humerus g | 6 14 
Coracoid 4 | 3 7 
Capitate 1 | I 2 
Hamate I O 
Lower femur I 
Cuboid 3 3 6 
External cuneiform | 
1g 13 32 


of an epiphysis occurred 32 times in this 
series (see Table 11). In only one individual 
did more than one asymmetrical epiphysis 
occur. This was a female with centers for 
the head of the right humerus and right 
cuboid. Lack of symmetry was slightly 
more frequent in the male than in the fe- 
male. It was 3 times more frequent in the 
upper than in the lower extremity. The 
right epiphyses appeared more frequently 
than the left (21 right and 11 left). 

Of the 31 infants with a unilateral ap- 
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pearance of an epiphysis only 11 could be 
traced for a sufficient length of time to de 
termine whether they were right- or left 
handed. The hand used by preference 
agreed in g with the side on which the 
epiphysis first appeared (see Table 111). In 3 
cases, where epiphyses were present on both 
sides, but one larger than the other, the 
larger epiphysis was on the side used most. 

The average sequence of appearance of 
the centers was as follows: 

1. Lower femur 

2. Upper tibia 

3. Head of humerus and cuboid 

4. Coracoid 

5. Hamate and capitate 

6. External cuneiform 

7. Upper femur. 

As noted by Adair and Scammon, the 
centers of knee, foot and ankle followed a 
regular sequence. The epiphyses of the 
shoulder show a wide variation in their 
time of appearance. The center for thi 
coracoid can appear before the head of th 
humerus and both can appear before th 
cuboid. 


Taste III 


RELATION OF UNILATERAL CENTERS TO RIGHT 


Unilateral Center 


Female B 
Male S 
Male E 
Female S 
Female C 
Female H 


Left head of humerus 
Right head of humerus 
Left cuboid 

Right head of humerus 
Head left humerus 
Right coracoid 


Male W Left cuboid 

Kemale F Right coracoid 

Male L Right head of humerus 
Male J Right cuneiform 


Female F 
and right cuboid 


Right head of humerus 


AND LEFT-HANDEDNESS 


Hand Used \gree 1) 
Left 
Right 
Left 
Right 
Left 
Right 
Right 
Left 
Right 
Right 


Right 
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A SHUTTER GRID PERMITTING PLURAL RECORDS 
UPON THE SAME FILM* 


By HAROLD THOMAS, M.D. 


BOSTON, MASSACHUSETTS 


ie A previous paper! I presented a simple 
technique W hereby the outlines of the 
diaphragm at the limits of its excursion in 
expiration and inspiration may be regis- 
tered upon the same film. This was attained 
by taking advantage of the protection of- 
fered by the shifting soft tissues and alter- 
ing the film-blackening factors so that 
records of the two positions might be pre- 
served. In general, success in the technique 
consists in greatly limiting the time, volt- 
age or wave-length factor during the ex 
posure of the organs in inspiration, over 
that in expiration, the sum total of the 
exposures to be well within the capacity 
of the film. When, with other factors re- 
maining constant, the time for each ex- 
posure was equal, those moving elements, 
as the ribs, not protected by tissue den- 
sities, were equally well shown; but as the 
ratio increased for the expiratory phase 
and diminished for inspiration, the con 
trasts of the shadows of the diaphragm and 
heart became progressively better until a 
ratio of seven for expiration to one for in 
spiration, with portable technique, was 
reached. 

This method has already proved to be a 
valuable adjunct in checking up the move 
ments of the diaphragm in postoperative 
conditions. Throughout the hospital with 
portable apparatus of various types, unt 
formly good records have been obtained. 


The technique is very satisfactory where 


the diaphragm has moved physiologically. 
However, instances have frequently arisen 


where the diaphragm has moved little or 


not at all, or the movement has been 
paradoxical. Under these conditions but 
one diaphragm outline is seen and the ob 


server 1S ata loss to know whether there 


has been an error in technique, or actually 
some abnormal condition is present. To 
obviate this confusion, it seemed necessary 
to depart from this method of superimpos- 
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Kic. 1. A. Shutter grid complete in its housing. 

B. Housing with cover and grid removed. a. Frame. 
b. Cleats to hold the grid in sliding engagement. 
c. Lead plate serving as a bed for the grid and bear- 
ing as a marking device holes, d. d. Holes 1/16 inch 
in diameter, which in one position of the grid are 
open and in another are closed by the lead bars. 
e. Position of the handle of the grid when in place. 
h. The internal width of the frame. j. The internal 
length of the frame. 

C. The grid. f. Aluminum plate. g. Lead bars (set 
up with lead rivets) of equal dimension and spaced 
from each other by the dimension of their own 
width. h’ is the same width as h. j’ the length of 
the shutter grid. This is less than dimension j by 
the width of the lead bar at its cut « 


na. 


Hospital, Boston 


; 
A 
re | 


392 Harold 


ing views and to provide for each position 
of the diaphragm a separate unexposed 
area on which to register. Thus the prob- 
lem became one of splitting the film into 
two sets of sections, each set of which might 
be alternately exposed in one phase and 
protected in another. The tissue contours 
would then be viewed as through a picket 
fence. In order that they might be com- 
pletely traced, the divisions of the field 
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easily penetrated by the roentgen rays to 


contain the grid and allow sufficient play | 
to it in one direction to permit the opaque | 
bar to cover the space adjacent to it. 


3. A marking device which would iden 
tify upon the film the position of the grid 
at a given exposure. 

In meeting these demands, an 
ment was prepared as follows: 

The Grid. Upon a plate of aluminum 
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Fic. 2. Female, aged fourteen. Appendectomy; general peritonitis. Ten days after operation n 
tion of temperature and leucocyte count. Subdiaphragmatic abscess suspected but 1 
picture demonstrating positive movement of both domes. 

\-B. Position of ribs and diaphragm respectively in expiration. 


\’-B’. Position of ribs and diaphragm respectively in inspiration. 


would need to be small and so placed that 
they would not run tangent to the parts 
under consideration. 

In devising an instrument to meet these 
requirements, three elements 
sential: 

1. A grid, consisting of a series of parallel 
bars of material highly absorptive for 
roentgen rays, mounted upon a_ form 
easily penetrated by them, the imperme 
able bars to be of uniform size and spaced 
from each other by the dimension of their 
own width. 


2. A housing element made of materials 


were cS 


60 inch in thickness there was set up a 
system of lead bars.* These bars were 1/12 
of an inch in thickness and 1/6 of an inch in 
width, and were spaced 1/6 of an inch a 
part. It was essential that one should avoid 
having the bars run tangent to important 
tissue contours in order to pick up with ac 
curacy the slightest movement. Therefor 


the bars were arranged to extend lateralls 
about a central spine at an angle of 45°. As | 
* Nar yw | i 
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Kics. 3 and 4. Echinococcus cyst, before and after phrenectomy (left). 


\’, B’, C’. Position of ribs, diaphragm and cyst respectively in inspiration. 


, C. Position of ribs, diaphragm and cyst respectively in expiration. 


It is interesting to note that the expiratory bars in the left costophrenic angle are of lesser density than 
the expiratory bars over the uninvolved lung, demonstrating localized emphysema. 
E. indicates the expiratory phase. 
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this “‘spine”’ in the examination of the chest 
would come over some of the dense medias- 
tinal portions where movement could not 
be recorded, obscurity produced there by 
its double outline could be ignored. The 
strips of lead were fastened in position on 
the aluminum plate with lead rivets and the 
length of the plate was cut to allow an 
end play of 0.234 inch which would per- 
mit the bars in the shift to occupy the ad- 
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cassette and along one side a narrow band 
of lead and antimony alloy was attached 
with lead rivets to the inner aluminum 
face, close up to the frame. Through this 
strip holes 1/16 of an inch in diameter 
were placed uniformly apart from each 
other in such a manner that they would 
appear in one position of the grid upon the 
film and be obscured by the grid itself in 
the other position. These lead strips served 


Mic. 
years. Partial collapse of the right lung. 


Male, aged thirty-five. Tuberculosis for five years. Artificial pneumothorax maintai! for tw 


\, B, C. Ribs, diaphragm and heart contours in expiration. 


A’, B’, C’. The same structures in inspiration. 


jacent spaces. An extension of the aluminum 


plate was passed out through one end of 


the frame to serve for a handle to operate 
the grid. 

Housing Element. ¥or this an old cassette 
was utilized, such as is commonly used 
with the 11 X14 inch intensifying screens, 
the back of which was missing. Over the 
back of the frame a piece of bakelite was 
cut to come flush with the outer edges and 
fastened down with screws, to permit easy 
removal. In the middle of one side of the 
frame a slot was made to allow for the 
passage of the handle of the grid. 

Marking Device. Across the ends of the 


also as a bed upon which the grid should 
move. 

Method of Use. To record movements of 
the heart, diaphragm and ribs in respiration 
the instrument is placed upon a film-holder 
or cassette beneath the patient’s thorax. 
The handle of the grid is pushed in com 
pletely, opening the holes in the marking 
device. An exposure is now made in full in 
spiration. The grid handle is drawn out 
to the limit of its range of movement and an 
exposure made in expiration. In the second 
position, the lead bars have moved to ox 
cupy their adjacent spaces and the marker 
is closed. 


\ 
C 
CU 
Ye 
3 
i 299 


XXVIII, No 


/nterpretation of the Record. Upon de 
velopment there is found what at first ap- 
pears to be a conglomerate mixture of 
densities. With a little practice, however, 
especially where there has been normal 
physiological excursion, it is possible to pick 
up the alternating bands of the two posi- 
tions and view them separately. One may 
determine the phase of movement as rep- 
resented by a given contour by referring to 


KiG. 6. Kemale, aged 
showing here the amplitude of excursior 
a B, C. Position of rib, diaphragm and re 


Inspiration. 


the marker whose openings appear on the 
top and sides of the film. 

Where there is doubt concerning the 
movement present, one is aided by the use 
of a mat which will obliterate completely 
one of the views. Such a mat may be pre- 
pared by exposing a film beneath the grid 
itself. This may be placed over the film 


with the opaque bars covering the bands of 


exposed film bearing the round marker, and 
there will be observed a picket-fence view 
of the lung in expiration. Then by shifting 
slightly to one side, so that the opaque mat 
allows the markers to come in view, one 
attains only the inspiration contours. 
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nal pelvis in expiration. A’, 


FIELDS OF USE 
Chest: 

Diaphragm. With this instrument the 
position of the diaphragm may be demon- 
strated whether fixed, moving slightly, 
normally or paradoxically. 

Diaphragm and Ribs. A permanent rec- 
ord may be made showing the relative 
movement of ribs and diaphragm in follow- 
ing the progress of chronic pulmonary con. 


eleven. Renal calculus. Pelves of kidneys demonstrated after injection with skiodan 
on forced respiration. 


B’, C’. Position of same structures in 


artificial 
roentgenoscopy 
available nor advisable. 


ditions, as in 


pneumothorax, 
where 


may be _ neither 


Lung. If the same exposure setting is 
used for expiration as for inspiration, there 
will appear side by side across the lung 
fields considerable contrast of density be- 
tween the two bars. In the presence of 
emphysema or atelectasis this element of 
contrast will be almost negligible. Tumors 
of the lung and chest wall may be outlined 
in their limits of respiratory excursion, 
thus affording data for the determination 
of their character and localization. 

Heart. The respiratory ballottement of 
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the heart between the diaphragm and the 
great vessels may be clearly demonstrated. 
The character of this movement will 
naturally be affected not only by the state 
of the heart itself but by that of surround- 
ing organs and supporting structures. 

With a device to assure the exposure of 
the heart in systole and diastole records 
may be obtained, upon the same film, of 
the amplitude of contraction and relaxation 
of heart and aorta. Expansile tumors—as 
aneurysms—of the great vessels may be 
demonstrated and recorded for evidence of 
progress of the disease. 

Abdomen: 

With the improving technique for the 
visualization of the gallbladder and kidney, 
this method makes possible a record of the 
movement of these organs during respira- 
tion and change of posture. 

Localization of Foreign Bodies: 

As there is presented here the opportu- 
nity of making separate exposures upon the 
same film, it should prove of value in local- 
izing foreign bodies which are invisible by 
the roentgenoscope. 

Relation to Roentgenoscopy: 

While these fields of use appear to pre- 
sent little which is not already available 
by roentgenoscopic examination, such an 
instrument the 
vantages: 

1. It affords a roentgenographic record 
of movement, thus avoiding the danger of 
optical illusion so often arising during 


possesses following ad 


Thomas 


roentgenoscopy amid a mass of shifting 


contours. 

2. It makes possible a record of dia 
phragm, rib and heart excursions where 
roentgenoscopic examination at present is 
difficult as well as dangerous for the bed 
ridden patient. 

3° It presents an opportunity to analy Ze 
the alteration in shape and position of 
thoracic organs in two different aspects. 

4. It affords a permanent record of the 
amplitude of organic excursion and pre 
sents an aid in observing the progress of 
chronic thoracic states. 

5. It allows a roentgenographic record of 
the comparative densities of lung tissue in 
expiration and inspiration. 


SUMMARY 


An instrument is described which per 
mits the splitting of the roentgenographic 
film for exposure into separate series of 
sections and operates so that each series 
is alternately exposed to and _ protected 
from the roentgen rays. 

With a marking device provided to 
identify each exposure, separate records 
of tissue contours may be obtained upon 
the same film. 

Some of the fields for its use 
gested and its possible advantages over the 
roentgenoscopic method are outlined. 
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I am indebted to the Boston Gear Works f 
kind cooperation in the preparation of this instru 
ment, especially to Mr. bk. Toagus, in the exper 
mental department. 
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CAUSES OF CELL DEATH IN IRRADIATED TISSUE 


HEN one is working on a limited prob- 

lem or investigates a problem from a 
limited point of view or with material 
largely of one kind, unwarranted deduc- 
tions may easily be made. This is espe- 
cially true when the field is broad and the 
problem under investigation constitutes 
only one phase of it. The cellular alterations 
occurring after exposure to roentgen rays 
or radium have been investigated by a large 
number of workers, and the changes noted 
have been described from the standpoint 
of the clinical and pathological effects on 
animals, the purely pathological effects on 
human beings as shown by sections of tis- 
sue removed after irradiation of benign 
and malignant lesions, and also from the 
clinical standpoint of the therapeutic radi- 
ologist. The results obtained and the con- 
clusions drawn by various workers have 
often differed according to the experimen- 
tal conditions or according to the material 
on which the observations were made. A 
deduction based on observations from any 
one of the foregoing standpoints may be 
fully justified by the facts or may be more 
or less misleading as the author has kept 
the deductions within the scope of the ex- 
perimental, pathological or clinical find- 
ings or may have allowed the deductions 
to imply or to state more than the obser- 
vations really warranted. 

An interesting example of the tendency 
to unwarranted interpretation of facts 1s 
to be found in a recent number of the 
Fournal of Pathology and Bacteriology.* 
In a interesting article entitled 
“Causes of Cell Death in Irradiated Hu- 
man Tissue,’ Doctor B. D. Pullinger (Clin- 
ical Pathologist, The Mount Vernon Hos- 
pital, Northwood, Middlesex), having ob- 


most 


July, 1932, 35, §27-§40. 
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served in and around different kinds of ir 
radiated malignant tissues vascular 
pecially venous) dilatation and hyper 

emia, thrombosis and necrosis of blood 
platelets, exudation of serum and rupture 
of blood vessels with subsequent fibrosis 
and pressure atrophy, ventures to advance 
the hypothesis that the destruction of be 

nign or malignant cells by radium or roent 

gen rays is due, not to a primary, specific 
and direct action of the rays on the cells 
themselves, but to interference with the 
blood supply of the cells through thrombo 

sis, infarction, etc. 

As such, Pullinger’s communication and 
her observations of tissue changes induced 
in and around tumors by irradiation are of 
the greatest value, because they illustrate 
quite clearly that the outstanding effects 
of implanted radium seeds or needles, of 
surface application of the radioactive agent, 
or of external irradiation at a certain dis 
tance with the so-called radium bomb, are 
vasodilatation affecting the capillaries, 
veins and arteries, marked hyperemia, and 
clumping of the corpuscles and platelets. 
These changes are more pronounced in the 
capillaries and veins than in the arteries 
and also depend on the character of the 
supporting connective tissue. The fact that 
‘‘vessels in a loose, delicate stroma . . . ap 
pear to be more readily affected than those 
in dense fibrous tissue and collagen”’ 


ex 
plains why mucous membranes are prone 
to greater hyperemia than the corium of 
the skin. In tissues adjacent to the affected 
vessels edema and wide separation of cells 
and fibers were noted, and desquamation 
of the overlying epithelium was attributed 
to the edema. Vasodilatation in irradiated 


tissue was said to be followed by throm 


bosis of platelets and later by separation of 
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fibrin, and this ‘“‘may extend till sufficient 
vessels are occluded to produce necrobiosis 
or infarction.” After irradiation of the 
uterine or cervical mucosa, the thrombosis 
causes the whole mucous membrane to 
undergo coagulation necrosis and to slough 
away. Extension of the process was de 
scribed as leading to loss of the Surface 
epithelium and thus as opening the way to 
infection. Similar thrombosis and anemic 
necrosis were noted in voluntary muscles 
and bones in or adjacent to the irradiated 
areas. Degeneration of endothelial cells was 
found only in large veins and arteries and 
was ascribed to arrest of circulation in the 
capillary area. The endothelial damage was 
regarded as mechanical and “probably due 
to loss of elasticity , owing to the very great 
stretching undergo.” Actual 


rupture of vessels was often observed, and 


these cells 


blood cells and serum had seeped into the 
connectiv e tissue spaces. The extravasa 
tion of blood and exudation of serum also 
were held to cause the death of cells, es 
pecially in voluntary muscles. Repair of the 
injury was found to proceed by removal 
and organization of the dead material, by 
proliferation of macrophages and phago 
cytosis, by infiltration of lymphocytes and 
plasma cells, and by proliferation of young 
capillaries and fibroblasts. The final scar 
was described as acellular, non-vascular, 
and as containing a large quantity of elas 


Vie 


tic fibers. When, during the early phase of 


reaction, many larger vessels have throm 
bosed, healing may not take place, and an 
area of quiet necrosis may persist indef 
initely. 
Kssentially similar observations 
made in malignant growths, in adjacent 
non-malignant tissue, and also in some ex 
periments on rabbits in which the irra 
diated skin of the groin remained unaf 
fected, but the vessels supplying the blad 
der, hilum of the testis and vas deferens 
became greatly engorged and thrombosed. 


Morphological changes in endothelial cells 


were not perceived, but degeneration ot 


seminiferous cells, similar to that described 
by Bergonié and Tribondeau, was observed. 
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\s far as the pathological findings are 
concerned, they agree in the main with 
those of many other investigators, but 
when it is that the vascular 
changes previously described account for 
all radiation effects, when the direct action 


deduced 


of radium and roentgen rays is questioned 
and the conclusion is drawn that “all ef- 
fects following irradiation are related to 

. vascular stimulation and vascular de- 
generation,” the tendency of the author to 
read into her observations implications far 
greater than the facts justify becomes evi- 
dent. Moreover, other evidences of this 
tendency are to be found throughout the 
paper. 

The pathological data furnished by Pul- 
linger undoubtedly are an accurate repre- 
sentation of the cellular and tissue changes 
found at certain stages after irradiation, 
and to this extent they cannot be ques- 
tioned. However, they do not necessarily 
substantiate the view that hyperemia 1s the 
first effect of irradiation. It may have been 
the earliest alteration perceptible at the 
time the tissues were examined, but this is 
quite a different matter. It is well known to 
pathologists that hyperemia usually re- 
sults from any irritation of cells and tissue, 
including the blood vessels themselves, 
although the primary irritation may be, 
and often is, independent of the vessels. 
One point deserves notice. This is that, al- 
though roentgen rays were mentioned as 
inducing similar effects, most of the patho- 
logical data supplied by Pullinger were 
based on organs and tissues exposed to 
radium for malignant tumor. This implies 
the strongest possible doses consistent with 
the relative tolerance of adjacent normal 
tissues. Also in the experiments by others, 
cited by the author to fortify her case, the 
method of employing radium usually was 
such as to make vascular changes prac- 
tically unavoidable. But to anyone familiar 
with the experimental evidence as a whole, 
especially when this is supplemented by 
extended clinical experience, Pullinger’s 
contention that irradiated cells die always 
as a result of vascular hyperemia, throm- 
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bosis, infarction, rupture of vessels, ex 
travasation of blood, exudation of serum 
and edema does not appear strong. These 
factors undoubtedly account for the death 
of cells to a certain and perhaps consider- 
able extent, but certainly not all the cells 
that perish after irradiation are destroyed 
in this way. Full or tolerance doses of ra- 
dium or roentgen rays cannot furnish a 
satisfactory answer to the question of di- 
rect or indirect death of cells. In other 
words, evidence of direct action on cells 
cannot be obtained by doses sufficient to 
injure more or less indiscriminately all the 
tissues in the irradiated territory or by ex- 
amining such tissues only after the cycle 
of radiation changes has largely or com- 
pletely run its course. 

In the experiments on rabbits, under- 
taken by Pullinger to elucidate the prob- 
lem, a suberythema dose was given to the 
inguinal region, and the five animals were 
killed seven, fourteen, fourteen, twenty- 
one and twenty-eight days, respectively, 
after exposure. The fact that changes in 
the skin of the exposed area could not be 
found, while the vessels supplying the blad- 
der, the hilum of the testis and the vas 
deferens were greatly engorged does not 
prove that the cellular degeneration in the 
seminiferous tubules was the result of the 
vascular dilatation, hyperemia and throm- 
bosis. With equal and perhaps greater 
justice it can be argued that the vascular 
phenomena were secondary to degenera- 
tion and destruction of the seminal epithe- 
lium. Moreover, a smaller dose of radium 
or earlier examination of the tissues (three 
or four days after exposure) would prob- 
ably have shown degeneration and des- 
quamation of spermatogonial cells, with 
little or no hyperemia. 

The evidence in favor of direct action of 
the rays on cells and tissues is so abundant 
and strong that such action can be re- 
garded as absolutely established. It must 
not be inferred that indirect destruction of 
cells, through vascular disturbances such 
as Pullinger has described, does not occur. 
On the contrary, such destruction un- 
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doubtedly plays a part in the radiation 
effect. When the dose of rays is relatively 
small, certain varieties of cells may be 
destroyed and hyperemia may occur only 
as a secondary, compensatory, or repara 
tive effect. On the other hand, when the 
dose is great enough, a direct action on all 
kinds of cells, including the cells of blood 
vessels, may occur as a primary effect, and, 
if the changes are sufficiently pronounced, 
secondary or indirect destruction of other 
cells also may result. 

In a way Pullinger is quite right in ques 
tioning the selective action of the rays. It 
is not the rays that have the power or prop 
erty of selecting the cells or tissues to be 
injured or destroyed. The rays are quite 
indiscriminate in their action. The selec 
tion is done by the cells themselves, differ 
ent species of which are influenced more or 
less rapidly by the same dose or to the 
same extent by larger or smaller doses ac 
cording to their natural susceptibility, that 
is, according to the rate of metabolism of 
each kind of cell and the metabolic stage 
at which different cells of one kind happen 
to be when subjected to the rays. The idea 
that the rays have a selective property, 
so well understood by medical radiologists 
but so unintelligible to those who are not 
familiar with radiologic physics, was first 
enounced by Regaud and has since been 
widely accepted as meaning that rays (ra 
dium or roentgen rays) of a certain range of 
wave length may induce marked pathologic 
changes in deep tissues or tumors without 
any or with much less effect on the over 
lying or intervening superficial tissues. 

Could the death of cells after irradiation 
be accounted for only by vascular changes 
such as Pullinger has described, how could 
the characteristic and specific difference 
in the radiosensitiveness of different varie 
ties of cells be explained? For example, why 
should the lymphocytes be so extremely 
sensitive to the rays and the nerve cells so 
extremely resistant? If interference with 
circulation were the primary, direct and 
indispensable factor in the death of cells, 
one might infer that all cells, whatever 
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their variety, should be injured or damaged 
at approximately the same rate. At least, 
any difference in the influence of vasodila- 
tation, hyperemia, thrombosis, extravasa 

tion of blood and separation of serum 
should influence all cells in the affected 
area to a greater or smaller degree accord- 
ing to the extent of the circulatory factors, 
irrespective of the variety of the cells. And 
vet, more careful consideration shows that 
even the property of specific radiosensitive- 
ness of different kinds of cells might per- 
haps be consistent with the destruction of 
cells by vascular changes. It must be ap- 
parent that cells deprived of nourishment 
must degenerate and that the rate of de- 
generation of different kinds of cells may 
be related to their metabolic activity or 
status. In other words, even the peculiarly 
significant relation of metabolic activity 
rate of mitosis) to radiosensitiveness need 
not necessarily invalidate the idea of vascu- 
lar alterations as the primary cause of cell 
death, were it not for one thing. If the vas- 
cular changes, to which Pullinger attributes 
the death of all cells after exposure to ra- 
dium or roentgen rays, were a primary and 
direct result of irradiation, they must be 
due to action of the rays on the cellular 
components of the vessel walls, on the blood 
corpuscles and platelets, or on both. The 
endothelial cells lining the blood vessels 
have often been shown to be injured or 
destroyed by radiation, but only by doses 
of the order of those required to induce in- 
flammatory reaction in the irradiated tis- 
sues. Smaller doses do not have any per- 
ceptible effect on vascular endothelium. A 
direct effect on the endothelial cells or on the 
cells of the media, therefore, can hardly be 
invoked. Moreover, the exceptional resist 

ance of nerve cells to radiation does not al- 
low one to think that the primary action of 
the rays atfects the vasomotor nerve fibers. 
Consequently ‘ the only alternativ e 1S for the 
vasodilatation and hyperemia to be second- 
ary to the influence of the rays on other more 
sensitive cells in the exposed territory or 
on the leucocytes in the circulating blood. 
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As far as the blood corpuscles are con- 
cerned, it has long been established that 
the lymphocytes are the most radiosensi- 
tive of all cells. In this respect their sus- 
ceptibility is the same, whether they are 
circulating in the blood, in the sinuses of 
the spleen, lymph nodes, intestinal fol- 
licles, or bone marrow, or whether they 
populate the lobules of the thymus gland. 
The polymorphonuclear neutrophile and 
eosinophile cells are distinctly less vulner- 
able, and the erythrocytes much less. In 
the salivary glands, in the bronchi and 
trachea, and in the intestine also, epithelial 
cells that have the property of secreting 
mucus are much more susceptible to ir- 
radiation than other epithelial cells that 
do not secrete mucus. If the death of cells 
must result from vascular disturbances 
leading to circulatory impairment, it would 
seem rather strange that certain cells in a 
given layer of closely related cells should 
suffer so much more from the same dose of 
radiation than other cells in the same cir- 
culatory environment. 

Considerations such as these and many 
others which might be cited are difficult to 
reconcile with the hypothesis advanced by 
Pullinger. Analysis of the extensive experi- 
mental evidence on the action of radium 
and roentgen rays indicates that the rays 
act primarily on the most sensitive cells 
in the irradiated area, that the degree or 
rapidity of the radiation effect varies with 
the dose of rays, the age of the animal or 
human being, the metabolic activity of the 
cells as represented by their life cycle, and 
the stage of mitosis in which the cells hap- 
pen to be at the time of exposure. The dog- 
ma that pathologic cells are more radio- 
sensitive than normal cells of the same 
kind is valid only to the extent that their 
rate of metabolism or mitosis may be in- 
creased by the pathologic disturbance and 
applies, therefore, only to tumors and 
pathologic which cellular 
hyperplasia is an important element. 
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EMIL G. 


BECK 


1866 - 1932 


N THE deathof Emil G. Beckon July 1, at 

the age of sixty-six, the American Roent 
gen Ray Society mourns the loss of a 
member who has contributed in an impor 
tant way to the advancement of the science 
of roentgenology. The genial disposition 
and keen wit of this talented investigator 
endeared him to his numerous friends. 

Born in Czechoslovakia, Dr. Beck re 
ceived his early education in Prague and 
at the age of twenty came to this country 
to settle in Chicago where he subsequently 
achieved international fame as a surgeon. 


In his early days, Dr. Beck was associated 
with a Chicago manufacturing enterprise, 
but later worked his through the 
Medical School of the University of Ih 
nois from which he was graduated with 
honors in 1896. In tgo1t he engaged in 
graduate work in chemistry and 
at Berlin and Zurich. 

In 1904 he began his work in radiology, 
experimenting at first with the demonstra 
tion of sinus tracts by means of an opaque 


Way 


surgery 


paste consisting of a combinati yn of bismuth 


and vaseline of a proper melting point, 
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which came to be known as “‘Beck’s paste.”’ 
It was soon ascertained that in certain cases 
of tuberculous fistulae and abscesses the 
introduction of the paste had a beneficial 
effect and the method became widely used 
both for diagnosis and treatment until the 
later development of the iodized oil prep- 
arations which are now so popular. In 
1908 Dr. Beck devised a method of sliding 
skin grafts for lining empyema cavities, and 
for the treatment of osteomyelitis in favor- 
able cases. Later another contribution was 
the open method of treating advanced 
cancer with roentgen radiation adminis- 
tered during the operation or shortly after 
the termination of the surgical procedure. 
For this later work Dr. Beck received the 
gold medal of the Radiological Society of 
North America in 1923. Long before, in 
1908, the American Medical Association 
had awarded him a certificate of honor for 
his research work in carcinoma. 

Dr. Beck was always interested in pho- 
tography, especially stereoscopic photog- 
raphy in colors. Those of us who had the 
privilege of visiting his clinic were often 
treated to very instructive and attractive 
demonstrations of the numerous stereo- 
scopic photographs, many in colors, and 
in the ic roentgenograms for 
which he was deservedly famous. Most of 


us possess a COp) of his stereoscopic atlas 


stereoscopic 


on foreign bodies, a comprehensive treatise 
on the localization and removal of foreign 
bodies, with special reference to the thorax. 

With his brothers, Carl (engaged in 
general surgery) and Joseph (specializing 
in oto-laryngology, and author of an ex- 
cellent early atlas of roentgenography of 
the mastoids and facial sinuses), Dr. Beck, 
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known to hundreds of grateful patients in 
his home city as “Dr. Emil,” built and 
maintained the North Chicago Hospital. 

Aside from his professional accomplish- 
ments which raised him to a high place in 
the medical world, Dr. Beck achieved rec- 
ognition as a peace exponent and for his 
philanthropies. When the Bok Peace Prize 
was offered to the world, Dr. Beck drafted 
a pamphlet entitled “Reciprocal Represen- 
tation in the World Assembly,” which was 
decreed of such value that it was officially 
laid before The Hague Conference, and also 
brought him praise from world leaders in 
the peace movement. A later revision of his 
plan has been in the hands of the Com- 
mittee on Peace Plans at Washington, D.C. 

In addition to the American Roentgen 
Ray Society, Dr. Beck was a member of 
many scientific societies, including the 
county, state and national societies to 
which most physicians belong, the National 
Tuberculosis Association, the Radiological 
Society of North America, the Western 
Surgical Association, the Chicago Surgical 
Society, the American Society for Thoracic 
Surgery, the American College of Sur- 
geons and others. Dr. and Mrs. Beck were 
always to be found at the important na- 
tional conventions of medical societies and 
at many of the international meetings held 
in this country and abroad. 

The last few years of Dr. Beck’s life were 
spent in Berkeley, California, where he 
was on the staff of the Merritt Hospital. 
He is survived by his widow, Mrs. Clara 
Hyde Beck, a daughter and two grand- 
children, and two brothers, Dr. Joseph and 
Dr. Carl Beck. 

James T. Case 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. 

Annual Meeting: Detroit, Mich., Sept. 27-3 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. 
Angeles, Calif. 

Annual Meeting: Milwaukee, Wis., 1933. 

SECTION ON RapIoLoGy, AMERICAN MEDICAL AssocliATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. 

Annual meeting: Milwaukee, Wis., 1933. 

RADIOLOGICAL Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr 
acuse, N. 

Annual Meeting: Atlantic City, N. J., Nov. 28—Dec. 2, 1932. 

RapDIioLocicaL Secrion, Los ANGELES County MEDICAL 
SoclETy 
Secretary, Dr. D. R. MacColl, 2826 S. Hope St., Los 
Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SEcTION, SOUTHERN MEDICAL AssocIATION 
Secretary, Dr. C. H. Heacock, 20 S. Dunlap St., Mem 
phis, Tenn. 

Annual meeting: Birmingham, Ala., Nov. 16-18, 1932. 

BROOKLYN ROENTGEN Ray Society 
Secretary, Dr. J. J. Masterson, 401-76th St., Brooklyn, 
Meets monthly on first Tuesday, October to April. 

BuFFALo RaDIOLoGIcAL SociETy 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 61 
Niagara St., Buffalo, N. Y. 

Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 

CuicaGo ROENTGEN SOCIETY 
Secretary, Dr. George M. Landau, 660 Groveland Park. 
Meeting second Thursday of each month October to May 
inclusive at Virginia Hotel. 

CINCINNATI RADIOLOGICAL SocIETY 
Secretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. 

Meetings held monthly. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. M. A. Thomas, Medical Arts Bldg. 
Meetings are held at 6:15 p.m. at the Cleveland Cham 


O, 1932. 


Hope Los 


ber of Commerce Club rooms on the fourth Monday of 


each month from October to April, inclusive. 
Detroit RoENTGEN Ray Raptum Society 
Secritary, Dr. E. R. Witwer, Harper Hospital. 
Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. 
FLoriDA RADIOLOGICAL SociETY 
Secretary, Dr. W. McL. Shaw, 418 St. James Bldg., 
Jacksonville, Fla. 
Meetings held twice a year, May and November. 
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Next meeting, Jacksonville, November, 1932 

ILLINOIS RADIOLOGICAL SociETyY 
Secretary, Dr. L. M. Hilt, Myers Bldg., Spr 
Regular meetings held quarterly. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapo 
Annual meeting each February 22 in Ind 

MILWAUKEE ROENTGEN Ray Sociery 
Secretary, Dr. J. E. Habbe, 221 Wiscons \ 
waukee, Wis. 

Meets first Friday in October, December, | 
April. 
Place of meeting designated by the presid 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hi 
apolis, Minn. 

Next meeting, Duluth, Minn., Oct. 8, 

New Roentcen Ray Soctery 
Secretary, Dr. Thomas R. Healy, 3 M 
Boston, Mass. 

Meets monthly on third Friday 

New York RoeEnNTGEN 
Secretary, Dr. J. Bennett Edwards, E1 
Englewood, N. J. 

Meets monthly on third Monday, New Y 
of Medicine, at 8:3 


Boston M 


P.M. 


CentTRAL New York RoeEnrcen Ray Sox 
Secretary, Dr. M. T. Powers, 250 Genesee St., Ut 
Three meetings a year January, M 11 nd N 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reilk Clearfiel P 
Next Meeting: Philipsburg, Pa., May 

PHILADELPHIA ROENTGEN Ray Soctt 


Secretary, Dr. Karl Kornblum, 3400 Spruce St 
Meeting first Thursday of each month ft O 
May inclusive, at 8:15 p.m., in Thomson Hall, ¢ 


Physicians, 19 S. 22d St. 

RocHESTER ROENTGEN Ray Soctery, Ros 
Secretary, Dr. Camp C .Thomas, 476 Lake A 
Meets monthly on the first Friday ev 
Roc hester Medical Association Buildin 

Sr. Lours RoEnrGEN 


Secretary, Dr. W. K. Mueller, University ¢ | 


Meets first week of each month. Tim 
ings designated by president. 

Texas RADIOLOGICAL SOCIETY 

Harris, H 
Meets annually one day preceding th 
Texas State Medical Association. 

University oF MICHIGAN RoENTGEN Ray S 
Secretary, ©. Taylor, University H 
Arbor, Mich. 
Meets first and third Wednesday evening 
from October to June, at 8 o’clock in the 
the University Hospital. 


Secretary-Treasurer, Dr. C. P. 


t 


* Secretaries of Societies not here listed ar 


Editor 


the necessary information to the 


Mint 
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VirciniaA RoentGen Ray 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St 
Petersburg, Va. 
Meets annually in October. 
Next meeting: Richmond, Va., October, 1932. 


CuBA 
SoclEDAD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique Villuendas 64, 
Havana, Cuba. Meets monthly in Havana 


BririsH EMPIRE 

British INstiruTE OF RapIoLoGy INCORPORATED WITH 
rHE RONTGEN SOCIETY 
Meets on the third Thursday of each month, from No 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck 
St., London, W. 1., or as advertised. 

ELECTRO-THERAPEUTIC SECTION OF THE RoyYAL SOCIETY 
oF MepicineE (ConFINneD to Mepicat MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 P.M. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND E.ecrriciry, Aus- 
rRALASIAN MeEpIcaL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEDICAL ASssociATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 

SEcTION ON RapDIoOLoGy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St. 
Ont. 

RaDIOLoGicaL Section, NEw ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


I oronto, 


CONTINENTAL EvuROPE 
BELGIAN SocliETY OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain, 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
SoclETE DE RADIOLOGIE MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société SuissE DE RADIOLOGIE (SCHWEIZERISCHE RON1 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. 
Meets annually in different cities. 
SociETE FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RaDI 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11/§2. 
DeutscHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 
Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 


Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Sip-unD WESTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norb- UND OsTDEUTSCHE ROENTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutcu Society oF ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Societa ITALIANA RapIoLocia MEDICA 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SociETATEA ROMANA DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine 30, 
Bucarest, Rumania. 

Meets second Monday in every month with the excep- 
tion of July and August. 

Att-Russ1AN RoeNnTGEN Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentcEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Po.isH Society OF RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw SEcrIoN, PotisH Society oF RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society oF Mepicat RapIoLocy oF SWEDEN 
Meets in Stockholm. 

Society oF MepicaL Rapio.Locy 1n Norway 
Meets in Oslo. 

Society oF Mepicat RapioL_ocy DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8’clock in the State 
Institute of Roentgenology. 

Society oF MEepIcAL RADIOLOGY IN FINLAND 
Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, General 
Hospital. 

Meets first Tuesday each month, October to July. 
ORIENT 

Japan X-ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

ROENTGEN-ABEND SOCIETY 

Director, Dr. Prof. Taiga Saito, Ogawaoike, Kyoto, 
Japan. Meets bi-monthly on third Sunday. 


| 
| 
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SOCIETY OF THE GERMAN ROENT- 
GENOLOGISTS AND RADIOL- 
OGISTS IN THE REPUBLIC 

OF CZECHOSLOVAKIA* 

The Ninth Meeting of the Society of 
German Roentgenologists and Radiologists 
in the Republic of Czechoslovakia was 
held in Prague, November 7 and 8, 1931, 
under the presidency of Jaksch-Warten- 
horst and with Altschul as secretary, and 
was well attended by radiologists both from 
Czechoslovakia and abroad. The president 
gave an address in memory of the honorary 
member, Martin Haudek, and a charter 
member and treasurer of the society, Fritz 
Porges. The address for the deceased hon- 
orary member, Guido Holzknecht, was 
given by his pupil Herrnheiser. 


|. Indications for Roentgen Therapy in 
Skin Diseases 


Briinauer of Vienna discussed in detail 
the indications and contraindications for 
roentgen treatment of diseases of the skin, 
including the irradiation of inflammatory 
lesions, the different forms of indirect ir- 
radiation and the therapy of benign and 
malignant skin tumors. Numerous excel- 
lent lantern slides illustrated this lecture. 

Schoenhof, Prague, discussed the tech- 
nique of irradiation in skin therapy, de- 
voting special attention to the determina- 
tion of the field of radiation and of the uni- 
form distribution of roentgen rays within a 
certain field. He also discussed the deter- 
mination of the radiation quality and its 
relation to the depth of the lesion and em- 
phasized the importance of the exact de- 
termination of the dosage used. 

In the discussion, Ghon of Prague called 
attention to the importance of considering 
the stage of tumor growth in radiation 
therapy, and inquired about the position of 
radiation therapy in recurrent forms of 
eczema. Briinauer answered that the same 
statement holds for recurrent forms as for 
other types. Samek of Prague discussed the 


* Translated from the German by Otto Glasser, Ph.D., Cleve 
land Clinic, Cleveland, Ohio. 
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position which the Prague German Skin 
Clinic takes in regard to the three groups 
of positive indication, relative indication 
and contraindication. 

Lectures on Therapy. Samek, Prague, 
illustrated the roentgen-ray damage in the 
irradiation of dermatoses and suggested 
avoiding them by refusing to use any set 
scheme in treatment, and by further sepa- 
ration of the application of the single dose. 

Schliephake, Jena, reported on the treat 
ment of purulent diseases with short elec 
tric waves. Such treatments were very suc 
cessful on abscesses produced artificially 
in animals as well as on inflammatory dis 
eases In man. 

Steiner, Teplitz, gave a report on the 
successful treatment by irradiation of two 
cases of malignant goiter and warned 
against painting the neck with iodine since 
this prevents or delays the effects of ir 
radiation. 

Bardachzi and Epstein of 
ported on their preliminary experiences 
with the method of protracted and frac 
tional irradiation according to Coutard 
with which they did not obtain any better 
results than with the ordinary doses. In the 
discussion Schinz spoke on his experiences 
at the Zurich Clinic. He could not support 
the point of view of these investigators and 
believed that the failure of definite results 
in their experiments could be explained by 
the fact that their total dosage was too 
small. Bardachzi in his conclusion answered 
that his cases belonged to another gre up of 
indications, since their experiments wert 
intended to work out the method for the 


\ussig, re 


cases treated in the department of clinical 
medicine. 

Radium Therapy. Markl, Joachimsthal, 
made experiments on the amount of energy 
which acts upon the tissue in a radium 
bath, and found that the threshold value 
of the biologic effect can be reached. 

Altschul, Prague, described excellent re 
sults in cases of rheumatism of the muscles 
and joints, arthritis, neuralgia, and similar 
diseases, treated with a series of injections 
of weak 


chloride. 


solutions of radium 
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(Ampules 
crocurie. ) 


““Radiumchema,” 1 and 2 mi- 

Schloss, Vienna, described a method of 
irradiation of the vessels with radium in 
disturbances of the circulation. In 77 per 
cent of the cases he obtained completely 
successful results. 


Il. Borderline between Normal and Begin- 
ning Pathologic Conditions in Bones 
as Seen in the Roentgenogram 


Schinz, Zurich, discussed the difficulty of 
deciding what is normal and what is patho- 
logic in roentgenograms of bones. Such 
difficulties can be caused by roentgenologic 
errors, and often phylogenetic remainders, 
individual idiosyncrasies and genotypical 
variations are misinterpreted as pathologic 
conditions. It is not always possible to find 
the beginning of disease, for instance, in 
osteomyelitis. On the other hand, severe 
bone changes may be found in patients 
who are free from clinical symptoms. The 
change from pathologic to normal can of- 
ten cause mistakes in the diagnosis, which 
is of great importance in deciding questions 
in insurance medicine. 

Altschul, Prague, limited his remarks to 
the discussion of external influences which 
cause pathologic changes definitely present 
not to be visible on the roentgenogram. 
He illustrated this by showing roentgen 
ograms of the living and of anatomical 
preparations. Such influences include poor 
technique, which does not produce perfect 
pictures; the direction of the roentgen 
beam since certain changes can be made 
visible only for one certain direction; false 
interpretation due to special projections; 
and state of the disease or youth of the 
patient which possibly prevent the visi 
bility of changes. He called attention to 
the importance of a control roentgenogram 
of the normal side which is often the only 
means of making a correct diagnosis. 

LLow-Beer, several 
roentgenology which 
showed the difficulty of recognizing the 
correct 


Prague, discussed 


phases of cranial 


borderline between 
pathe logic ynditie NS. 


normal and 
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In the discussion, Steiner demonstrated 
two cases of post-traumatic navicular cysts. 
Reiser, Prague, demonstrated roentgeno- 
grams of fissures which could be made 
visible only after atypical roentgenograms 
were made. He showed, in addition, two 
cases in which there were increased areas in 
relief in the roentgenogram of the skull 
without the presence of an obstructing 
papilla. Finally, he showed a calcification 
between the two vertebrae which was 
diagnosed as a calcification of the nucleus 
pulposus. Discussing the paper of L6éw- 
Beer, Steiner of Teplitz called attention to 
the difficulty of correct diagnosis at the 
boundary lines of the accessory sinuses. 
Kraus, Prague, discussed the frequent 
mistaken diagnoses of hypophyseal tumors, 
if the sella is enlarged by cerebral pressure. 
He illustrated this from a wealth of mate- 
rial on cerebral tumors. 

Bone Pathology. Ghon, Prague, demon- 
strated a case in which the differential 
diagnosis between bone tumor and local- 
ized fibrous osteitis could not be made either 
from a roentgenologic or histologic point of 
view. 

Reimann and Salus, Prague, reported on 
lymphogranulomatosis of the bone. The 
morphologic picture in the roentgeno- 
gram is so varied that it is hard to make a 
definite diagnosis. 

Herrnheiser, Prague, spoke on the roent- 
gen diagnosis of the bony orbit. It 1s pos- 
sible to diagnose hyperostosis and proc- 
esses of destruction, changes in the st- 
nuses, traumatic changes and anomalies 
in dimensions. 

Meller and Gottlieb, Bucharest, demon- 
strated a congenital malformation of the 
cervical spine (torticollis). 

Kuh, Prague, gave a report on a congen- 
ital defect of the fibula with changes in the 
ankle. Reimann, Prague, reported two 
cases of meningocele. 

Weil, Prague, reported on isolated gum- 
matous processes of the scapula and M. 
Klein, Prague, spoke on the experiences in 
the German Children’s Hospital with 158 
cases of congenital luetic bone affections 
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of the hand, using numerous roentgeno- 
grams in his discussion. 


L. Pokorny, Komotau, showed roent- 
genograms from a case of osteitis defor- 
mans (Paget); Sanlader, Troppau, a pic 


ture of a case of angioma ossificans of the 
eighth rib; Jaroschy, Prague, an asym- 
metrically atrophic pelvis with protrusion 
after an injury and an osteomalacic pelvis 
due to neglected rachitis; and Mendl, 
Brunn, the roentgenograms of the tem- 
poral bone of a patient with osteopsathy- 
rosis idopathica. 

Salus and Reimann, Prague, reported 
two cases of generalized joint osteomatosis 
(Kienbéck) on a tabetic basis. In the dis 
cussion Jaroschy and Mittelbach rejected 
the new name, osteomatosis. 


Herzog, Witkowitz, demonstrated sev 


eral cases of juvenile osteochondritis of 


the thigh. Hilgenreiner, Prague, who in 
troduced the name of this disease in a 
previous publication found in these cases a 
support of his previous opinions, especially 
in relation to the endocrine dysfunction. 


Epstein, Aussig, demonstrated a case of 


spondylolisthesis of the fourth lumbar 
vertebra. Jaroschy, Prague, also showed a 
case of spondylolisthesis, but stated that 
he does not believe in a traumatic etiology 
of this condition. 

Altschul of Prague, and Schiller of Wlas 
chim gave their experience with tubercu- 
losis of the vertebrae and discussed the 
different forms which can be 
roentgenograms. The disease usually at- 
tacks the lowest part of the dorsal spine 
and the upper lumbar vertebrae. In the 
discussion Koppenstein, Budapest, called 
attention to the importance of the tech- 
nique of examination and recommended 
the Barsony-Koppenstein position. 

Thorax. Gitig, Witkowitz, reported on 
the removal of a needle which had wan- 
dered within thirty-six hours through the 
wall of the thorax into the heart. Meller, 
Bucharest, reported on a case of transposi- 
tion of the great vessels in which he made 
an artificial circulation of the contrast 
meal and elucidated the pathologic condi 


shown in 
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tions by means of roentgen examination. 

Mannl, Karlsbad, demonstrated a case 
of total situs inversus. 

Abdomen. Gitig, Witkowitz, 
strated one case of megabulbus, and one of 
megaduodenum in luetic patients. 

Mannl, Karlsbad, showed a case in which 
the fundus of the bladder could be 


demon- 


pushed 


into the body by a contraction of the 
diaphragm. 
Schiitze, Berlin, reported on a peculiar 


case of duodenal carcinoma which started 
from the papilla Vateri, and spread into the 
stomach like a foreign body. He further 
more demonstrated a large diverticulum of 
the stomach at the upper portion of the 
small curvature. Koppenstein, Budapest, 
demonstrated four cases of diverticulum at 
the cardiac end of the stomach. He 
showed two cases of postoperati\ e 
ulcer. 
Herz, 


also 


jejunal 


Berlin, discussed roentgenologi 
changes after the ordinary operations for 
the treatment of perforated ulcers of the 
stomach and duodenum. 

Steiner, Teplitz, reported on roentgeno 
logic studies of the mucous membrane of 
the esophagus and showed several roent 
genograms. 

Meller, Bucharest, reported on a new 
method of examination of the relief area 
of the mucous membranes of the stomach 
by means of a caustic. He 
aluminum and umbrathor. 


Fleischner, Vienna, 


used colloidal 
reported on a steno 
sis of the large intestine as a result of ex 
tracolic processes. Krom a roen 
point of view, such adjoining processes can 
be separated by the presence of 
cous membrane. 

Epstein, Aussig, demonstrated cases of 
ulcerative colitis and called attention to 
the importance of the relief presentation. 

Beutel, Prague, reported on his expert 
ences with hepato-lienography. This meth 
od is contraindicated in diseases due to 
hypersensitivity. 

Gitig and Herzog, of Witkowitz, 
onstrated numerous 
the diagnosis of kidney diseases and called 


tgenologic 


the mu 


dem 
roentgenograms for 
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attention to the importance of con plete 
roentgenograms from the kidney to the 
bladder and they warned against overem 
phasizing or underemphasizing the value 
of intravenous urography. 

Technique. Kranke, Hamburg, reported 
on studies on the change of the character 
of the roentgenogram of the lungs due to a 
change in radiation quality. The automatic 
exposure apparatus proved very valuable 
in these experiments. In the discussion, 
Adler recommended keeping the medium 
hard technique. 

Meyer, Berlin, spoke on the modern con 
struction of the mekapion and demon 
strated the principle of the durometer. 
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Graf, Berlin, reported on the tuto cover 
which combines small dimensions with a 
complete protection against roentgen rays. 
He also described a new type of roentgen 
apparatus for superficial therapy which 
contains a stabilizer for line fluctuations. 
In the discussion, Schoenhof warned against 
too much simplification of the rather com- 
plicated superficial radiation therapy. 

Mannl, Karlsbad, demonstrated an ad- 
justing device for roentgenograms in which 
an auxiliary light is reflected by a mirror 
in such a way that it seems to come from 
the target. 


W. ALTSCHUL 


Meeting 


certincate at tnat time. 


return tickets L\ 


s who anticipate attending the Detroit 
of the American Roentgen Ray Society in September 
are requested to purchase one-way tickets and ask for Convention 
If one hundred certificates are presented, 
be purchased at one half of 


ne-way fare. 
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BOOK REVIEWS 


Books Received Are Acknowledged under Heading: Books Received. This must be regarded as a sufficient return 


for the courtesy of the sender. Selections will be made for review in the interests of our readers as space permits. 


A Text-sook or X-Ray By 
Robert Knox, M.D., C.M., Edin.; M.R.CS., 
Eng.; L.R.C.P., Lond.; M.I.E.E., D.M.R.E. 
Completed and edited by Walter M. Levitt, 
M.B. Irel.; M.R.C.P., Lond.; D.M.R.E., 
Camb., Medical Officer in Charge of the 
Radiotherapeutic Research Department and 
Assistant Medical Officer to the X-Ray De- 
partment, St. Bartholomew’s Hospital, Lon- 
don. Fourth Edition. Cloth. Price, $7.00. 
Pp. 250, with 11 full page plates and gs 
illustrations in the text. New York: The 
Macmillan Company; London: A & C. 
Black, Limited, 1932. 


As stated in the prefaces, this book is an at- 
tempt to complete a work on radiotherapeutics 
which Dr. Knox had in course of preparation 
at the time of his death. 

It was considered necessary to change Dr 
Knox’ original plan and limit the subject matter 
to roentgen-ray therapeutics. This is regret- 
table because the subjects of roentgen therapy 
and radium therapy cannot be dealt with sep- 
arately in a very satisfactory manner. The 
book, therefore, reflects the insuperable diffi 
culties under which it was written 

Following a brief introduction there is a 
chapter devoted to the effects of roentgen rays 
upon tissues. Then several chapters 
which are devoted to physics, measurements, 
filters, apparatus and therapeutic technique 


follow 


The last half of the book deals with the use of 


roentgen rays in various diseases. There are 
also two appendices one of which is devoted to 
a paper read by Dr. Knox at the Second Inter 
national Congress of Radiology, Stockholm, 
which, though excellent for such an occasion, 
seems out of place in a textbook. 

The physical and technical aspects of roent- 
gen therapy are very well covered. Dosages 
are expressed by a biological unit designated as 
“unit skin dose.”” A conversion table into inter- 
national r units is given. It will appear odd to 
American readers that the term “‘roentgen”’ is 
nowhere used. 

In discussing malignant neoplastic diseases 
one is struck by the ultraconservative claims 
for radiotherapy. As an example may be cited 
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a statement in regard to treatment of epithe 
lioma of the lip that “neither radium nor x-rays 
alone should be relied upon if the case is at all 
operable.”” With this, and other similar state 
ments, many radiotherapists will not agree 

A chapter is devoted to a discussion of seven 
teen non-malignant dermatological conditions 
It will seem strange to many that a page should 


be devoted to hypertrichosis, and that such 
common maladies as and carbuncles 
should go unmentioned. To others it will seem 
equally odd that in discussing diseases of the 
chest more than a page is devoted to the roent 
gen treatment of pulmonary tuberculosis anc 


boils 


that the value of such treatment in unresolved 
plenumonia is not referred to 


It is somewhat disconcerting to the reader to 


come across statements in the text that seem 
contradictory, but notwithstanding what may 
be regarded as faults both of omission and com 
mission he will find the book, as a whole, to be 
highly instructive. It is, therefore, unhesitat 
ingly commended to the attention of th 


having a sufficient knowledge of the subject to 


enable them to exercise proper discriminatior 
The 
trated. 


book is well printed and amply illu 


THOM \ C(;ROOVI } 
E.LECTROSURGERY. By Howard A. Kell 
LL.D., F.A.C.S., Baltimore, Maryland, and 
Grant FE. Ward, M.D., F 
Maryland. Cloth. Price, $7 Pp < with 


382 illustrations. Philadelphia and London 
W. B. Saunders Company, 1932 
Although high frequency currents have bee 


used rather extensively for some twenty vears 


by those radiologists interested in the treat 
ment of cancer, this book brings the method 
forward as a new surgical procedure and 
most surgeons it is, no doubt, quite new 
trosurgery has, during the past few years, crept 
into almost every surgical specialty 
indeed fortunate that two men of such out 
standing ability have seen fit to gather all of 
the better techniques into one volume which is 
an authoritative reference book 

A short chapter deals with the 


larl 
underivins 


,M.D., 


1.C.S., Baltimore, 


| 
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electrical principles and wiring diagrams of ap 
paratus. Since most medically trained minds 
will find this material wholly unintelligible its 
brevity is perhaps excusab le, but a desi ription 
of the control boards explaining how they are 
used in practice would have been of great value 
to the beginner. The three standard procedures, 


namely, electrodesiccation, electrocoagulation 
and acusection are described in some detail and 
numerous histological studies of their effects on 
living tissue are included. Proper emphasis 
is placed on the ease with which hemostasis may 
be obtained without ligatures and the efficient 
closure of lymphatics that follows coagulation. 
Attention is called t of the 


apparatus now avai ilable and a plea is made for 


to the excessive Cost 


more investigation leading to better equipment. 
Separate chapters are devoted to the skin, 
oral cavity, oto laryngology, 


thyroid, thorax, 


breast, abdomen, gynecology, urology, proc 
tology, and the central nervous system. 
workers in this field are frequently referred to 
The chapter on the thorax is written by Thomas 
Bavson Aycock and the one on bladde 


by Hugh H. Young, 


is quoted freely in the section deal 


tumors 
while Harvey Cushing 
ing with 
intracranial disease. So many operations are 
described that they cannot even be enumerated 
here. One is struck with the fact that in many 
instances the electrical procedure is easier on 
thods, 
in the treatment of malig 
nancy is made evident 


the patient than the older surgical me 
and its su perl 1ority 
lhe desirability of using 
roentgen and radium therapy along with elec 
trosurgery is mentioned repeatedly throughout 
the book and the final chapter is entitled “‘Irra 
diation and Electrosurgery 


All technical 


procedures are desc ribed with 


creat attention to detail and an abundance of 


illustrations of excellent quality amplify the 
text. The most important facts gleaned from 
the book are (1) that electrosurgery makes 
ertain operations possible that could not be 
attempted without it, and (2) that some cases 
of carcinoma looked upon as hopeless and in 
( perable may ,with the aid of electro surgery and 
irradiation, a more hopeful outlook 


CHARLES | AY RTIN 
THe Hearr Rare. By Ernst P. Boas, 


\ssociate Physician, Mt 
New York City, and Ernst F. Goldschmidt, 
Ph.D., 931), De 
partment of Surgery in the Yale University 
School of Medicine. Cloth. Price, $3.50. Pp 


be given 


M.D., 


Sinai Hospital, 


Research Fellow (1930-1 
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166, with 68 illustrations. Springfield, Illi- 


nois: Charles C. Thomas, 1932 


An original and brilliant investigation of the 
heart rate, with total counts of the apex beat 
over prolonged periods of time, has been 
achieved by Boas and Goldschmidt. The instru- 
ment used in this investigation, known as a 
cardiotachometer, is based on the principle of 
the amplification of the action currents of the 
heart. The current is led off by means of two 
electrodes placed over the anterior aspect of the 
chest in such a manner as to obtain maximum 
voltage response. A 4-tube transformer coupled 
amplifier, possessing the characteristic of high 
gain at low frequencies, is used to amplify this 
current (the R-wave of the electrocardiogram). 
The amplified signal is fed into a system of re- 
lays which actuates an electromagnetic counter 
and graphic registering device. The counter re- 
cords accurately total number of cardiac cycles 
over periods of twelve to twenty-four hours. 

While the heart rate has been studied inten- 
sively for several hundred years, the writers 
have invaded a practically original field in 
accurately recording rates and total counts of 
the heart under varied physiological and path- 
ological conditions. Observations are included 
on the minimum, maximum, and average rates 
during the waking state and during sleep, with 
interesting and, in many instances, new corre- 
lations between these various rates. The flexi- 
bility of the apparatus permitted a study of the 
rate in relation to (a) various forms of exercise 
such as dancing, simple forms of work, and 
exhausting fatigue; (4) diverse normal physi- 
ological conditions; (c) anesthesia and opera- 
tions, as well as (d) pathological conditions re- 
lating to the heart 

The work during sleep was particularly pain- 
stakingly done, and the investigators have been 
well rewarded for their efforts 

The work is profusely illustrated by means of 
graphs, which show at a glance the variations in 
the heart rate during the experiments. At the 
end of the monograph there is an appendix with 
tables summarizing much of the work, and 
a good bibliography 

The work is of great importance from the 
physiological standpoint. The roentgenologist 
in his study of the heart will find many ways in 
which the knowledge incorporated in this mono- 
graph can be profitably applied to his field; 
particularly in regard to his fluoroscopic obser- 


vations. Water W. Fray 
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ROENTGEN AND RADIUM 
THERAPY 


Dorne, Maurice, and Wuire, CLEVELAND. 
Treatment of superficial fungus infections 
with the long wave length roentgen rays 
(Grenz rays). Arch. Dermat. © Syph., Sept., 
1931, 24, 409-416. 


This study was pursued for the purpose of 


evaluating the therapeutic possibilities of the 
so-called grenz rays. The literature is briefly 
reviewed, and the long wave roentgen ray com- 
pared and contrasted to the short wave roent- 
gen ray. 

A special generator was used delivering a 
maximum of 12 kv. and 12 ma. to a specially 
constructed Coolidge tube with the Lindemann 
glass window on the under surface of the tube. 
The erythema dose of this apparatus was & 
kv., 6 ma., 3 in. distance, 1 min. Erythema ap- 


peared within twenty-four hours. A fractional 
method of treatment 
erythema dose was given at weekly intervals 
for four treatments. In those cases in which 
large areas were treated requiring rep 


was used: one-fourth 


ated 
focusing, the dosage was reduced one-half; in 
treatment of the nails the dose was doubled. In 
several instances where recurrences occurred 
one or two additional treatments were given. 
A summary is given of 30 cases thus treated 
Routine smears stained with potassium hydrox 
ide, and cultures (Sabouraud’s dextrose m« 
dium) were taken. All patients were followed 
for a sufficiently long period apparently to d 
termine the clinical value of the grenz ray. By 
use of fractional doses of long wave length 
roentgen rays (grenz rays) good results were 
obtained in patients who had infections due to 
yeast-like fungi, while the infections of hypho 
mycetic origin showed very little, if any, im 
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prov ement. This series 1s only sufficiently large 


to give suggestive, no conclusive, results. 


Ellsworth Toh WSOW, 


Dean, Arcuie L., Jr., and Qt IMBY, Ep! rH H. 
Radiation therapy of carcinoma of the blad- 
der. Surg., Gynec. S Obst., July, 1931, 53, 


59-99. 

This paper describes the methods of treat- 
ing cancer of the bladder at the Memorial 
Hospital, analyses the radiation furnished by 
the use of radium and roentgen rays and pre- 
sents the results following radiation therapy in 
contrast to surgery alone. 

If the base of a papillary carcinoma is no 
larger than 1.5 cm. in diameter and 1s entirely 
visible through the cystoscope, the tumor may 
be treated successfully with gold radon seeds 
implanted through the urethra. Larger papil 
lary cancers and all infiltrating tumors necess! 
tate a suprapubic cystostomy. The bladder is 
never separated from its attachments and re 


section is never done. Intravesicle tumor pro 


yections are removed with the actual cautery 


or endotherm knife. The base is not coagulated. 
Gold radon seeds of 2 mc. each are buried 1 
cm. apart and 1 cm. deep and 1 cm. beyond any 
evidence of involvement. 

Tables are presented which indicate the tis- 
sue dose of radiation delivered. The minimum 
tissue dose used was found to be between 2 
and 25 threshold ervthema doses. Large aoses 


used bec ause 


of interstitial radiation are the 
inaccessibility of the bladder demands a single 
curative dose. Careful estimates show that 1.2 
threshold erythema adoses iS about as large a 
dose as can reach a bladder tumor from a single 
pelvic cycle of four high voltage roentgen treat 
ments. 

In a series of 51 cases of papillary carcinoma 


diagnosis and a series of 45 


with histologic 
cases with a clinical diagnosis, between 43 and 
55 per cent of the patients are free from sym- 
toms and signs of disease three years after 
treatment. 

In a series of 44 cases of infiltrating car- 
cinoma with histological diagnosis and a series 
of 82 cases with a clinical diagnosis, between 
27.8 and 31.8 per cent of the patients are free 
from symptoms and signs of disease three 
years after treatment. 

The operative mortality is less than that 
from surgery alone in proportion of 3.7 per cent 
compared with Io to 20 per cent. 
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The authors believe from their experience 
with radium therapy as it is employed at the 
Memorial Hospital that adequate interstitial 
irradiation is preferable to surgery alone in the 
treatment of both papillary and infiltrating 
types of bladder cancer because the operative 
mortality is less, and a higher percentage of 
patients are free from disease three years after 
treatment.—A. R. Rathbone. 


CurLer, Max. The treatment of mammary 
carcinoma by means of removable radium 
needles. Surg., Gynec. 


53, 71-76. 


/ 


SF Obst., July, 1931, 


The author describes in detail his method of 
treating inoperable carcinoma of the breast by 
interstitial radiation. Some of the difficulties 
encountered in such treatment are discussed. 
Keynes’ method of interstitial radiation is re- 
viewed, as well as Cheatle’s. 

‘T'wo case reports are given showing the satis- 
factory primary regression of the tumor. Stain- 
less steel needles, 9, 6, and 3.5 cm. in length are 
used, holding gold and glass radon tubes having 
a total filtration equivalent to 0.5 mm. plat- 
inum. The millicurie value of each needle is 
approximately 1 millicurie per centimeter of 
length. Under local anesthetic the needles are 
introduced through puncture wounds previ- 
ously made by a scalpel. To the needles are 
attached thin steel wires by which they are 
withdrawn after seven to nine days. 

In placing the needles, the main mass of the 
tumor is avoided, the periphery of the growth 
being the objective. This lessens the danger of 
dissemination of the tumor cells by trauma and 
prevents over-irradiation of the tumor. The 
axillary, supraclavicular, and intercostal re- 
gions are irradiated in every case, however 
localized the breast disease appears. The num- 
ber of needles depends upon the size of the 
breast, as they are spaced approximately I cm. 
apart. The interstitial radiation is supple- 
mented by external radium packs. 

Healing of ulcerated lesions of the breast can 
be accomplished and impending ulceration pre- 
vented by such treatment. As yet no claim can 
be made for the permanency of results.—R. R. 
Rathbone. 

SpreTHOFF, B. Die Behandlung des Lupus vul- 
garis mit Grenzstrahlen. (The treatment of 
lupus vulgaris with Grenz rays.) Strahlen- 
therapie, 1931, ZO, 245-255. 

Grenz rays make possible prolonged treat- 
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ments and increase of dose up to the desired re- 
action without danger of irreparable damage. 
The treatment factors used in the Jena Der- 
matological Clinic are 9 kv.; 10 ma.; and 2.5 
cm. distance (window-skin). For these condi- 
tions a dose of 4,600 r was obtained in 2 minutes 
and 20 seconds from a Miller Grenz-ray tube. 
Lupus vulgaris has been very successfully 
treated with Grenz rays. The dose for average 
infiltration was 4,600 r. For hypertrophic or 
verrucous lesions higher doses were applied 
which range from 11,000—22,000 r. These doses 
were repeated after the irradiation reaction had 
disappeared.—Otto Glasser. 


ScHILLER, VIKTOR, and ALTSCHUL, WALTER. 
Welche Rolle spielt die R6ntgenbestrahlung 
bei der Behandlung der chirurgischen Tu- 
berkulose? (Roentgen irradiation in the 
treatment of surgical tuberculosis.) Strahlen- 
therapie, 1931, 47, 755-761. 

The authors come to the conclusion from 
their work in a tuberculosis sanatorium that 
roentgen irradiation is indispensable in the 
treatment of surgical tuberculosis in combina- 
tion with other methods of treatment, but the 
results depend on close cooperation with the 
clinician. Ambulant treatment should not be 
given except in inactive cases, as the reaction 
of the patient to the irradiation must be 
watched closely in active cases. There is no re- 
action in inactive cases and if no reaction is 
seen on repeated examinations it proves that 
the process has become inactive. Active cases 
show rise of temperature, general weakness and 
loss of appetite. Locally there is swelling at the 
focus, increased secretion and pain. As a rule, 
these symptoms pass off in two to three days. 
Febrile cases with secondary infection are ab- 
solutely intolerant to even the smallest; doses. 
General directions as to dosage cannot be given. 
The beginning doses should be very small and 
the further course of the treatment determined 
by the patient’s reaction. The fresher and more 
florid the process, the smaller the beginning 
dose should be. 

The authors have had excellent results in 
lymph gland tuberculosis, scrofuloderma, infil- 
tration of the epididymis and also in closed 
caries of the ribs. Gravity abscesses heal under 
roentgen treatment following evacuation and 
iodoform glycerin. Of course the primary focus 
is irradiated also. It often requires some months’ 
treatment to affect bone processes. Irradiation 
seems to have a tendency to prevent ankylosis 
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of joints, which is important in cases that hav: 
to be immobilized a long time.—<dudrey G. 
Morgan. 


Souttrar, H. S. Radium in the service of sur 
gery. Brit. M. F., Jan. 3, 1931, 7, 1-S. 
Breast.—The author recommends the intro 

duction of radium seeds into tumors of the 


breast, into accessible metastases and in the 
paths of lymph drainage. 

Tongue.—The author states that there can be 
no question that in the tongue, radium is the 


treatment of choice. He advocates the use of 


radium seeds introduced interstitially in the 
tongue and into the neck if the lesion is ad 
vanced. In cancer of the /ip, from which 
ondaries only arise at a late stage, a permanent 
cure of an early case is so certain that the glands 
may be ignored. 

Rectum.—The rectum is a region peculiarly 
adapted to the use of seeds, whether the growth 
is within reach of the anus or can only be reached 
from the abdomen. Carcinoma of the rectum i 
very sensitive to radium. 

Cervix cancers respond with extreme readi 
ness to treatment with radium. 

The author, a surgeon, discusses the 
and biological effects of radium.—. //. Va 


Dare, T. Eine neue Methode der Rontgenb« 
handlung von Leukimie. (A new 
roentgen treatment of leucemia.) ./cé. 
1931, 72, 203-250. 

The author describes a new method of roent 
gen treatment of leucemia which he has used 
for the past two years. It consists of general 
radiation of the body from a distance of 1 m« 
ter; filter 0.5 mm. zinc. The head, neck a: 
genitals are screened during the exp 
radiations of 12 to 18 minutes daily were given 
for a period varying from 4-5 days to § weeks 
toaseries. A.total of 1/1 to 4 
ema dose was given to a series. 


of askin eryth- 


Four cases of myelogenous leu 
treated in which local irradiations of the spleen 
had been given previously. In the 
which the local treatment of the spleen ha 


been ineffective, temporary improve ment was 


obtained. 
Four other cases of myelogenou icemla 
were given general irradiation only. [wo of 


these patients remained able to work for the 
two years during which the treatment was con 
tinued. Two cases of lymphatic leucemia wert 
given general irradiation only. One of the pa 
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tients remained able to work for twenty-one 
months. The author maintains that general ir- 
radiation is superior to the local irradiation that 
has been in use heretofore because it is less se- 
vere and enables the patient to keep up his 
work for a longer time. Unlike Teschendorf, the 
author, though he used much larger doses, never 
saw any general reaction from the treatment. 

Audrey G. Morgan. 

HorrMan, WILLIAM J., and Craver, Lioyp F. 
Chronic myelogenous leukemia; value of ir- 
radiation and its effect on the duration of 
life. ¥. dm. M. As. 


EKighty-two cases of myelogenous leucemia 


Sept. 19, 1931, 97 S20 


are analyzed and compared with the series re 
ported by Minot, Buckman and Isaacs. The 
duration of symptoms before diagnosis varied 
from one month to twelve years, the group av- 
erage being 0.75 years. Splenomegaly was pres- 
ent at the time of diagnosis in 77 of the 82 cases. 
The duration of life varied from six months to 
over sixteen years. Irradiation apparently adds 
little to the duration of life, this being the same 
whether or not both spleen and long bones were 
treated. The duration of efficient life is, how- 
ever, definitely increased by irradiation, since 
the steady decline of the untreated cases is re- 


placed by remissions in which comparative 
health follows irradiation. 

The authors’ technique consists of giving 
about one-sixth of an erythema dose over the 
spleen on four to six successive days.—FE. W. 
Hal. 

Werner, R. Uber den gegenwiirtigen Stand der 

Radiumtherapie. (Present status of radium 
therapte, 1931, £7, 727-745. 
The different methods of application of ra 


therapy.) Strahlen 


dium are reviewed. In skin diseases superficial 
irradiations with weak filtration are often used 
and sometimes radioactive salves, which gen 
erally contain thorium X. The dermatological 
indications for radium treatment are about the 
same as for roentgen treatment. In sensitive 
efHorescences the irradiation must be very mild. 
In superficial angiomas the cosmetic eftect 1s 
better, the slower and more carefully the treat- 
ment is carried out. Cavernomas should be 
emptied by compression so that the rays may 
act more intensely on the endothelial cells. The 
same is true of lymphangiomas which react 
very well to radium treatment. Keloids must 


be irradiated more intensely but it is better to 
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divide the dosage. The cosmetic results are bet- 
ter with the slower method. The different forms 
of nevi react well to radium treatment and pig- 
mented nevi are not infrequently permanently 
cured. This is true even when malignant degen- 
eration has begun. Cancroids and superficial 
basal celled cancers can be cured by radium ir- 
radiation with 120—150 per cent of a skin eryth- 
ema dose. This produces a slight superficial 
ulceration that heals after an average of six 
weeks with a smooth scar. The results are not 
nearly so good in deep skin cancers reaching 
down to the periosteum. Tuberculous glands 
may be treated successfully with distant ra- 
dium irradiation as well as with roentgen ir- 
radiation. The author has seen no special differ- 
ence in the radium and roentgen irradiation of 
Basedow’s disease. 

The most important field for the use of ra- 
dium is in malignant tumors. The immediate 
results have been good in tumors of the brain 
and hypophysis, but not much material is avail- 
able in regard to late results. In tumors of the 
nasopharynx the Radiumhemmet at Stock- 
holm reports 15 per cent freedom from recur- 
rence after five years in carcinoma and 8 per 
cent in sarcoma. In carcinomas and sarcomas 
of the upper jaw, operation combined with the 
insertion of radium containers is the treatment 
of choice. The same is true of carcinomas of the 
lower jaw. In carcinomas of the lip in the begin- 
ning stage without gland metastases very good 
results are attained with radium treatment. 
They compare favorably with those of surgical 
treatment. In carcinomas of the cheek, inter- 
stitial radium treatment is used, and Quick re- 
ports 35 per cent freedom from recurrence for 
three years in operable cases. Cancer of the 
tongue in the beginning stage is one of the best 
fields for the use of radium needles. Cancers of 
the floor of the mouth are treated in the same 
way. Carcinomas and sarcomas of the tonsils 
can be treated either with needles or with cross- 
fire from inside and out. In sarcoma 3§ per cent 
cure for over five years has been reported but 
in carcinoma only 3 to 4 per cent. 

It is hard to say whether radium or roentgen 
treatment is to be preferred in carcinoma of the 
larynx. Radium irradiation has frequently been 
used in malignant goiter. Distant cross-fire ir- 
radiation from several fields has given good re- 
sults. In inoperable cases radium irradiation 
has given I1 per cent freedom from symptoms 
for over five years; in operable cases a combina- 
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tion of surgery and radium has given 22 per 
cent. Radium treatment is particularly indi- 
cated in cancer of the breast when the skin will 
not tolerate any more roentgen rays. The in- 
sertion of radium needles has also been used for 
carcinomas of the esophagus, stomach and rec- 
tum. Radium, either alone or in combination 
with surgery, is extensively used in carcinoma 
of the uterus. It is not used in carcinoma of the 
ovaries except in inoperable cases as surgery 
gives better results, but radium gives better re- 
sults than operation in cancer of the vagina and 
vulva: cure for more than five years in 15 per 
cent of the cases. Sarcomas of the extremities, 
sternum and ribs have been treated with ra- 
dium but chiefly to avoid mutilation. Forssell 
reports 63 per cent five year cure with opera- 
tion and radium irradiation and only 24 per 
cent with radium alone. Radium irradiation is 
particularly effective in pigmented tumors. In 
kidney sarcomas and hypernephromas in adults 
radium is used only in inoperable cases or those 
in which operation is contraindicated, but in 
cases of kidney tumor from displaced embry- 
onic tissue in children radium treatment has 
proved very effective.—Audrey G. Morgan. 
Lévy, Max.-M. Les variations du cholestérol 

chez les basedowiens traités par la radio- 

thérapie. (The variations of cholesterol in 

Basedow’s disease treated by radiotherapy.) 

Bull. et mém. Soc. méd. d. hip. de Par., Dec. 

14, 1931, 55, 1844-1846. 

Epstein and Lande showed that in myxedema 
the blood cholesterol was elevated; in Base- 
dow’s disease it was exceptional to find the 
blood cholesterol above normal. Thyroid ex- 
tract lowers the hypercholesterolemiaof edemat- 
ous nephritis. The author treated patients 
having elevated blood cholesterol (except edem- 
atous nephritis) by thyroxine and found that 
this medication, in sufficient doses, always low- 
ered the blood cholesterol. 

Nine cases of Basedow’s and one normal sub- 
ject were treated with roentgen rays. Total 
dose was I 500 OF 3,000 R; 3 to 6 sessions of 50c 
R each were given; 200 kv . peak, 1 mm. Cu and 
o.1 mm. Al, 40 cm. distance, one field over 
lower anterior neck 12 cm. square. The basal 
metabolic rate and blood cholesterol were taken 
before and after treatment. 

The conclusion was made: (1) that if radio- 
therapy in Basedow’s disease lowers the B.M.R. 
it raises the cholesterol of the blood without 
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there appearing to be a quantitative relation 
ship between these two phenemona; (2) there 
seems to be a connection between thyroid secre 
tion and blood cholesterol.— E//sworth 


LeEopo tp. Die Volldosen und die frak 
tionierte Behandlungsmethode der 
nome. (Full doses and the fractional method 
of treating carcinoma.) 4cta radiol., Sept. 30, 
1931, 12, 315-336. 

The fractional treatment was developed in 
Vienna in an attempt to prevent the unpleasant 
by-effects of large doses given in quic k succes 
sion. With smaller doses at longer intervals 
roentgen treatment not only proved less dan 
gerous but more effective in a number of ways. 
The reaction to the divided dose is not the same 
as to the full dose. The treatment of carcinoma 
with divided doses in some cases gives 
results than that with full author 
thinks this is due to an increased selective ac 
tion and the possibility of giving a greater total 
dose of irradiation, and also to the fact that it 
permits of the tumor being kept for a longer 
time continually in a condition of moderate re¢ 
action to the rays, 


better 


doses. The 


so that destruction can be 
brought about more gradually. 

He thinks the determining factors in the in 
dications for radium and roentgen treatment of 
tumors are the depth at which the tumor is lo 
cated, and the 
rapidity with which it is growing. If the tumor 
is growing rapidly and is very radiosensitive an 
intensive full deep dose should be given at on 
sitting in order to put a stop to the danger to 
the patient’s life by as quick and compk te “2 
struction of the cancer tissue as possible. 
mors that are growing slowly, are not too radio 


its degree of radiosensitiveness 


sensitive nor too deep may be treated by a 
protracted irradiation with low doses 
rapid succession, none of the doses being below 
the therapeutically active dose. If the tumor i 
deeper but not more radiosensitive and not 
growing too rapidly doses of greater 
and longer duration but with longer intervals 
between may be given, as it is desirable to make 
use not only of the more destructive 
a larger dose but also of the more selective ac 
tion of the more protracted action of the rays 


given 1n 


intensity 


action of 


For directions in regard to the technique of 


the fractional treatment the author refers to 


the publications on the subject but points out 
that the details must be regulated according to 
the individual case. He also discusses the skin 
reaction as a biological index. 


= 
) 
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As a means of further improving the results 
of treatment of cancer the author recommends 
using the method he has practised since 1904 
whenever it is possible, namely, as radical sur- 
gical extirpation of the tumor as possible, hemo- 
stasis and roentgen or radium treatment of the 
open, unsutured wound.— Audrey G. 


Nisset, A. T.,and KEATINGE, LEILA, Some ob- 
servations on the problem of the “erythema 
dose.” Cancer Research Com.,Univ. Sydney, 
1931, 7, 8-18. 


Morgan. 


The only justifiable dose in deep therapy is 
the maximum dose possible to the skin. Eryth- 
ema dose is very differently defined by differ- 
ent authors and the standards set by Gunsett 
constitute an important advance, degrees of 
erythema being correlated with the number of 
r administered. Six degrees of erythema which 
vary with personal as well as with mechanical 
factors are described. There does exist a definite 
idiosyncrasy to radiation despite what has been 
said to the contrary. 

Accurate voltage determination is 
as gross changes in dosage follow re 
slight voltage changes. Distribution of dosage 
over more than one sitting markedly increases 
the maximum possible erythema dose and is 
therefore desirable. The author uses 230 kv. 
with never less than 1 mm. Cu and 1 mm. Al as 
filters. Pelvic conditions receive 4, r (Solo- 
through 2 mm. of Cu 
through each of four ports, distributed over 21 


-ssential 
latively 


mon’s iontoquantimeter 
days. Several dosimeters are discussed, 
which is entirely satisfactory. 

Deep roentgen therapy is still in its infancy. 
New mechanical improvements are 
new fields with unlimited possibilitic 


Hall. 


opening 


E.W. 


SAMEK, J. Die Grenzstrahltherapie in der Der- 
matologie. (Grenz-ray therapy in dermatol 
ogy.) Strahlentherapie, 1931, 762-766. 
Bucky defined his grenz rays as the very soft- 

est roentgen rays. They produce erythema 

sooner than ordinary roentgen rays, and in- 
creasing the dose many times does not increase 

The erythema dose 

therefore cannot be used as the unit of dosage 

in grenz-ray therapy. 
vinced, 


the degree of erythema. 


The author is not con- 
however, of the validity of Bucky’s 
claim that there is no danger of late injury in 
their use. 

Grenz-ray therapy has been in use at the 


Prague Dermatological Clinic for about a year. 


none of 
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The apparatus consists of smal! transformers 


which can provide a secondary tension up toa 
maximum of 12 kv. The tubes are incandescent 
cathode tubes with a water-cooled anticathode. 
They are of two types, differing from each other 
chiefly in the fact that the Miller tubes of the 
newer type have a considerably larger field di- 
ameter with the same focus-skin distance, which 
is important in general irradiation and in the 
irradiation of extensive dermatoses. The rays 
pass out through a cesium glass window of very 
low atomic weight covered with celluloid, called 
the Lindemann window, which is 0.1 mm. thick. 
Because of varying thickness of the Lindemann 
window the yield of rays varies as much as 100 
per cent even with the same type of tube. Some 
authors say that the tubes age from the action 
of the weather on the Lindemann glass, but the 
author has not found this true in one year’s use 
of his tubes. 

The tubes used at the Prague clinic are meas- 
ured every four weeks with a soft ray chamber. 
The half-value layer is determined partly in 
aluminum and partly in cellophan. The irradi- 
ation is defined by giving the number of r, the 
half-value layer and the focus-skin distance. It 
is important to keep the tension a bsolutely uni- 
form, as variations in tension make more dif- 
ference than they do in roentgen therapy. A 
tension of 11 kv. is used, 10 ma., 10 cm. focus- 
skin distance and 28 aluminum half-value 
layer, or for general irradiation a focus-skin dis- 
tance of 15 cm. and a half-value layer of 0.03 
aluminum. The average dose that causes eryth- 
ema under these conditions is 300 r, though 
there are considerable 
the dose five-fold only 


variations. Increasing 
causes the same degree 
of erythema without exudation. 

They have used this method for the local ir- 
radiation of dermatoses in about 200 cases. The 
1,500 r, an 
effort being made to keep them as low as pos- 
sible. A case of follicular keratosis is described 
in which the nodules completely disappeared on 
a dosage of 500 r, though Fuhs says that 2,000 
r must be used. Follicular keratosis is a special 
indication for grenz-ray therapy as it does not 
respond to roentgen irradiation. Grenz rays are 
also superior to roentgen rays, because of their 
lack of cumulative effect, in chronic recurrent 
dermatoses, such as chronic eczema, psoriasis 
and acne vulgaris. Neurodermitis is one of the 
best fields for the use of grenz rays, with an in- 
dividual dose of not over 200 1 


individual doses varied from 100 to 


These rays are 


} 
i 
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particularly adapted for the treatment of the 
scalp as the therapeutic doses do not cause 
epilation. They are also adapted for irradiating 
organs that are very radiosensitive, as in eczema 
of the scrotum and anus. The author had no 
results in alopecia areata with doses of 300-400 
r. The rays are useful in ulcerous conditions in 
which hard rays have a tendency to extend the 
ulceration. They are very effective in tubercu- 
losis verrucosa cutis but not in lupus and scro- 
fuloderma. In staphylococcic diseases of the 
skin roentgen rays are to be preferred. Purely 
epidermal processes are favorably affected as 
the grenz rays are absorbed chiefly in the epi- 
dermis. They give excellent results in the treat- 
ment of nevus flammeus with a dosage of 2,000 
r. Rodent ulcers also react to this dosage. 

The author has not used general irradiation 
with grenz rays extensively enough to be able 
to pass judgment on its value, though in a case 
of extensive psoriasis he saw retrogression of 
the lesions even in areas that had not been ir- 
radiated.— Audrey G. Morgan. 


Jamieson, R. HERNAMAN- 
Jounson, F. A note on the treatment of ery- 
sipelas by x-rays, with an account of three 
cases. Brit. M. F., Jan. 10, 1931, 7, 57-58 


HILLHOUSE, and 


The employment of roentgen therapy as an 
agent capable of cutting short the acute stage 
of erysipelas was advocated by Platau, Schlitz 
and Collins. The authors used a portable unit 
and a very small dose, repeating on consecutive 
days. In two cases so treated there was a fall in 
temperature by crisis with symptomatic relief. 
Protection of the hair was unnecessary due to 
the small doses used.—¥. H. Vastine. 


BeEcCHINI, GASTONE. Su due casi di rinoscleroma 
radium-trattati. (Two cases of rhinoscleroma 
treated with radium.) Radiol. med., Oct., 
1931, 78, 1325-1329. 

Rhinoscleroma is a specific infectious granu- 
loma, thought to be due to an encapsulated 
bacillus identified by some investigators as 
Friedlinder’s bacillus. The author describes 
two cases in Arab women in their thirties, which 
he treated with radium. He preferred radium to 
roentgen rays because he had previously treated 
one case by roentgen irradiation without suc- 
cess. The patient was unable to stay in the hos- 
pital, however, and ambulant treatment had to 
be given. 

In the first case he used radium puncture, as 
this patient had no ulcers, but in the second, in 
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which there was ulceration, he used Columbia 
paste. In the first patient, after local anesthesia, 
he inserted 15 needles of 1 mm. platinum and 
containing 2 mg. radium each. The bandage 
was changed daily and after 240 hours of con 
tinuous irradiation the needles were removed. 
There was no sepsis; the points where the ne 
dles were inserted healed at once. After four 
months the nose was reduced to normal size 
and there was no interference with respiration. 
There was some deformity of the nose from 
cicatricial retraction of the soft tissues 

In the second case, a mask of Columbia paste 3 
cm. thick was put on, extending down over the 
upper lip which was also swollen; five Dominici 
tubes of 2 mm. platinum containing | 
dium were inserted in it. The apparatus was 
kept on for 480 hours, giving 20,400 milligram 
hours. The apparatus was removed daily for 
treatment of the ulcers. Roentgen treatment 
was given for the enlarged lymphatic glands, as 
no more radium was available. The first tan 
gible result in this case was cicatrization of the 
ulcers which began within fifteen or twenty 
days and was complete in two months, at which 
time there was also considerable reduction in 
the size of the nose. In four months the nos 
was normal in size and respiration normal. In 
this case, too, there was a certain amount of 
deformity from cicatrization of one of the ul 
cers. The lip was greatly reduced in siz 
completely. A roentgenogram showed a consid 


mg. Ta 


but not 


erable degree of repair of the superior maxilla; 
the enlarged lymph glands were reduced to not 
mal. These results have persisted for a year 
without any signs of recurrence. .dudrey G. 


Morgan. 


Kriep, Carv. Beitrag zur Bestrahlungsmeth 
ode nach Coutard. (Coutard’s method of ir 
radiation.) Strahlentherapie, 1931, 4/, 75 
754. 

Coutard has proposed a method of treat 
ment of carinoma of the pharynx, larynx and 
tonsils which consists of irradiating them dail 
for ten to thirty days from several field 
small individual doses, strong filtration and 
high tension, the dose being “‘diluted’’ by 
strengthening the filtration and decreasing the 


milliamperes or increasing the distance, 


until 
one to two hours is required for the administra 
tion of 150-180 r. The effect is an extremely 
high total dose to the tumor and also a very 
considerable total surface dose to each field, 


| 
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which is better borne by the skin and mucous 
membranes than would be expected. 

The author has treated a case of carinoma of 
the stomach and one of carcinoma of the tongue 
by this method with excellent immediate re- 
sults but the cases are too recent to judge the 
late results. The same is true of the §2 cases in 
which Kahlsdorf and Zuppinger have reported 
such good immediate results. The special point 
the author wishes to make, however, is that 
Coutard’s doses varied from §,040 to 16,2 r 
and similar high doses have been used in the 
other cases reported. But he used only : to 


% r primary irradiation and apparently had 


just as good results. His individual dose of 85 r 


required 1g to 26 minutes. He used a distance of 
so cm., a filtration of 0.5 mm. copper and 18 

2 ma. He 
distributed the dosage over four weeks as ad- 
vised by Coutard. He thinks, therefore, that 
the essential point in the treatment is not the 
thickness of the filter or the long distance and 
the lengthening of the irradiation time to one 


kv., diluting the dosage by using only 


or two hours, but the distribution of the total 
dose over a period of four weeks with intervals 


of twenty-four to forty-eight hours between the 
individual doses. 
He thinks caution should be exercised in giv- 


ing the high dosages reported by Coutard and 
other authors. While the skin and mucou 


mem 
branes seem to bear the irradiation well, there 
is as yet no proof that there will not be serious 


late injuries, particularly of the larynx. An 
other thing that will interfere with the exten 
sive use of the method in Germany 
pense. When each patient several 
hours’ irradiation a day the expense of provid- 


ing the necessary 
] 


ItS ex 
require 


apparatus is too great tor 


small hospitals. The patients have to be hos- 
pitalized as such treatment cannot be carried 
on at home. The method should be tested 


further, but as small total doses seem to give as 
good early results as large ones, the smaller doses 
should be continued until the late re ults are 
known. If they prove less effective than the 


very large ones the dosages should be increased 
gradually until the optimum is determined. 


Audrey G. Vorgan 4 


PaLuGy Jost F. 
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Die Radium-Réntgenther- 
Speiser6hrenkarzinoms. (Radium 
roentgen treatment of carcinoma of the esoph 


agus.) Sfrahlentherapte, 1931, 74! 49- 


The few successful cases reported how that 
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carcinoma of the esophagus can be cured by ir- 
radiation. The two most important factors in 
success are early treatment and proper tech- 
nique. Early diagnosis is easier in carcinoma of 
the esophagus than in that of the stomach. In 
the forms with circular infiltration of the wall, 
which are the most favorable for radiotherapy, 
difficulty in swallowing occurs early. Often this 
is dismissed by the physician as being due 
merely to spasm, and sufficiently careful ex- 
amination is not made. Among 56 cases of 
carcinoma of the esophagus which the author 
has seen in three years, 44 had been given roent- 
gen examination elsewhere with negative re- 
sults or a diagnosis of spasm. Carcinoma had 
been diagnosed before his examination in only 
7 Cases. 

As to technique, he believes that a stomach 
fistula should be established in all cases 1n order 
to prevent the irritation of food passing over 
the tumor. The patients are apt to object to 
this. But as a rule the inammation recedes, the 
size of the tumor decreases and much better 
conditions for irradiation are brought about. 
Even if a fistula is not established before, the 
reactive swelling caused by the irradiation may 
necessitate one. Failure may also be caused by 
the radium slipping out of position and by the 
regional glands not being irradiated. Because 
of the frequency of metastases in the regional 
glands the author believes combined roentgen 
and radium treatment is indicated in all cases. 
Local contact irradiation with radium should 
be given first, followed by thorough roentgen ir- 
radiation of the focus, including the regional 
glands. The radium capsule should always be 
introduced under esophagoscopic or roentgen 
control. The patient must be kept at rest and 
the position of the capsule frequently examined 
and corrected as it slips out of place very easily. 

The roentgen and radium treatment of can- 
cer of the esophagus requires great patience on 
the part of physician and patient but there are 
cases of cure. The author has treated 32 cases 
in the last ten years. Seven of the patients are 
still under treatment; 23 have died, g in the 
third year, 5 in the second and 8 in the first 
vear after the beginning of treatment. In 2 of 
these cases autopsy did not show any local 
metastatic recurrence of the cancer. Two of the 
patients are still alive and free of recurrence one 
a woman of fifty-nine in whom treatment was 
begun four years ago and finished a year ago 
and one a woman of fifty-six in whom treat- 
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ment was begun eight years ago and finished 
five years ago.— Audrey G. Morgan. 


GuisEz, J. Présentation de malades soignés 
par la radiumthérapie pour cancer de |’oeso- 
phage. (Presentation of patients treated by 
radium for cancer of the esophagus.) Bu/l/. et 
mém. Soc. méd. de hip. de Par., June 1, 1931, 
55, 908-g12. 

A résumé of § cases is given. These cases were 
checked roentgenographically for localization 
of the tumor, by the esophagoscope, and by 
biopsy. During the first treatments the radium 
is placed in position under control of the eso- 
phagoscope. Later, when the stenosis is less, the 
radium is put in place by sounds, in which are 
placed the tubes of Dominici with a sheath of 
1. mm. platinum. The treatment lasts six or 
seven hours repeated every day, with some- 
times one or two days’ rest; a total of fifteen 
to twenty days’ treatment is the minimum. The 
patients tolerate the treatments well and the 
results are very encouraging: swallowing be- 
comes normal, there is gain in weight and 
strength, and often the patient returns to work. 

The cases most favorable for radium therapy 
seem to be those of the middle third of the 
esophagus where the epithelioma is most often 
of the basal cell or mixed type.—F//sworth 
Fohnson. 


Hintze, ArrHur. Unsere Fortschritte bei der 
Behandlung des Brustkrebses durch Nach- 
bestrahlung. (Progress in the treatment of 
cancer of the breast by after-irradiation.) 
Strahlentherapie, 1931, 47, 601-646. 

The author describes the tangential method 
of irradiation of cancer of the breast used at the 
Roentgen-Radium Institute of the University 
Surgical Clinic of Berlin. The breast is ampu- 
tated and the axillary glands cleared out, re- 
moving the pectoralis major and in some cases 
the pectoralis minor also. Prophylactic post- 
operative irradiation is then given with full 
doses in three series within a period of four 
months. As soon as the wound is healed so that 
dressing is not necessary, the irradiation is be- 
gun. Two fields 10X15 cm. in size are selected 
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on the wall of the chest in sucn a position that 
their central rays, directed toward each other, 

are tangent to the chest wall. Similar tangential 
irradiations are given to fields 9X 12 cm. in size 
in the axilla and supraclavicular fossa. Illus 
trations are given showing the position of the 
patient, the location of the fields and the inci : 
dence of the rays. It is best to begin with the 
supraclavicular region in order to accustom the 
patient to the irradiation and test her primary 
reaction. With this method of irradiation the 
lungs are not affected by the rays. The author 
has never seen any induration of the lungs from 
this method or any injury of the irradiated skin 
area or of the blood. 

He gives graphs and tables showing the 
tails of his results in 1,206 cases from | 
1930. In 310 of these cases prophy lactic irradia 
tion was given, 417 were only operated on, 
were irradiated for recurrence and 25 for « 
tant metastases, making a total of 1,074 ampu 
tations. There were 22 cases operated on befor 


1912, making a total of 1,096 cases of amputa 
tion. In addition to this there were } Inopera 
ble cases treated by irradiation alone and ¢ 
operable cases given irradiation in recent years, 
bringing the total number of cases up to 1,206. 


The tables show that the results were twice a 
good with operation and postoperative irradia 


tion as with operation alone, that is, the nun 
ber of patients alive after six and ten years with 
postoperative irradiation was as great as afte! 


three and five years with operation alone 
The physician should therefore advi 


post 
operative irradiation. The majority of surgeot 

in America use irradiation before or after opera 

tion but the practice has not become commot! 

in Germany. A table is also given showing col ] 
lected statistics from the world literature. In 


cases treated only by operation ther 
per cent successful results after five years and 


17.3 per cent after ten years. In cases given 
postoperative irradiation there were 
cent successful results after five years and 22. \ 
per cent after ten years, that is, the results wer 
considerably better in the cases given postop | 


rative irradiation. 


Audrey G. M 
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ACTION OF ROENTGEN RAYS AND RADIUM 
ON THE HEART AND LUNGS 


Analysis of Experimental Data 


Roentgen Rays. The object of the investigations of Swann (1924) and of Stephens 
and F lorey 1927) was to ascertain the immediate, functional effect of roentgen rays 
on the lungs and other organs. Swann exposed the entire body of his animals at 
extremely short range and observed a marked, progressive fall in blood pressure, an 
initial increase followed by a marked decrease in the depth and frequency of respira- 
tion, a progressive increase in tone of the cardiac muscle until contraction ceased in 
systole, constriction of the bronchial muscles, tonic contraction of the uterus, and 
increase in tone of the intestine. It is also important to note that some of the ani- 
mals died after irradiation for a short time, and that death was never due to respira- 
tory, but always to cardiac, failure. Such results would have been difficult to 
explain as radiation effects, especially in view of the relatively small doses of roent- 
gen rays which the animals received. Why, for instance, should some of the animals 
have died so soon after a short irradiation, and why should death invariably have 
been due to cardiac failure: ? Questions such as these impelled Stephens and Florey 

1927) to verify Swann’s findings, which they were unable to confirm. Their studies 
led them to the deduction that the 


changes reported by Swann were not due to 
roentgen rays, but to high tension 


electrical discharges, to which the animals were 
exposed by their proximity to the roentgen tube. The functional disturbances de- 
scribed by Swann hardly seem con poous with the known action of roentgen rays, 
but are consistent with our knowledge of electrical effects on the body. 

So far as the action of roentgen rays on pulmonary tuberculosis is concerned, the 
experiments of Bergonié and Tessier (1898) yielded negative results, but they furn- 
ished tangible evidence of the relative sensitiveness of the pleura and lungs to irradi- 
ation. The coexistence of tuberculous lesions may have prevented others from 
recognizing the relation between irradiation and the pleuropulmonary reaction de- 
scribed by Bergonié and Tessier, but the true significance of this feature of their 
experimental results did not escape them. What they apparently did not realize was 
the possibility that their failure to influence the tubercles in the lungs may have 
his cannot be regarded as an estab lished fact, 
but the marked inflammation of pleura and lungs which they observed is circum- 
stantially so suggestive as to leave little doubt of its true character. If the pleuro- 
pulmonary reaction actually was an effect of irradiation, it is an unmistakable indi- 
cation that the total dose of rays exceeded the limit of tolerance of the pulmonary 
organs. Moreover, in the light of present knowledge and experience of the action of 
roentgen rays on inflammatory processes, doses of this magnitude not only are less 
effective in causing such lesions to undergo resolution 
Hammation due to the specific ¢ 


been due to excessive irradiation. 


, but tend to increase the i1n- 
tiologic factor by superimposing irritative, inflam- 
matory phenomena induced by the rays themselves. 

The experiments of Rudis-Jicinski (1901) are rather puzzling; ; judging by his re- 
port, they were crudely conceived and executed. This impression might be dissi- 
pated, however, if more complete data had been furnished. For example, it 1s not 


Journal Page 423 


| 


116 A. U. Desjardins SEPTEMBER, I: 


clear how the acidity or alkalinity of the secretions was induced, nor indeed what 
these secretions may have been. All that can be said is that this investigation sug 
gests, but does not prove, that exposure of lungs affected by tuberculosis influences 
the lesions favorably and apparently causes them to heal. But the réle played by the 
acid or alkaline condition of the culture media or of the animal secretions is uncer 
tain, to say the least. 

The experiments of Kipferle (1913), Kiipferle and Bacmeister (1913), Kiipferle 
(1914), and Kipferle and Bacmeister (1916), apparently furnish the first tangible 
evidence that exposure to roentgen rays of lungs infected with tuberculosis causes, 
in and around the tubercles, definite changes characterized by their smaller number 
and size, diminished tendency to caseation, increased proliferation of connective 
tissue, more rapid calcification, and absence of perituberculous pneumonic inflam- 
mation; in other words, the effect of the rays is to enhance the natural tendency of 
such lesions to heal. These investigations were not sufficiently extensive and de 
tailed to bring out the different histologic steps through which the alterations men 
tioned were brought about; but from the results of other experiments on the action 
of roentgen rays on tuberculosis of the skin, lymph nodes, larynx, eye, and peri 
toneum, as well as from what is known about the action of radiation on other forms 
of acute and chronic inflammation, the most logical view seems to be that the rays 
act first and mainly on the leucocytes (lymphocytes) infiltrating the tubercles and 
surrounding pulmonary tissue. Many of these cells are thereby destroyed, and the 
presence of cellular débris and ferments apparently leads to increased phagocytosis 
and also to connective tissue proliferation. If this interpretation should be sub 
stantiated, the degree of leucocytic infiltration, on the one hand, and of connective 
tissue proliferation, on the other, must play the leading part in the effectiveness ot 
irradiation; another important factor should be the time relation between inocula 
tion and irradiation. Evidence tending to confirm the significance of the last men 
tioned factor was furnished by Kiipferle and Bacmeister, who showed that, when 
irradiation was begun one day after inoculation, the effect on the pulmonary tuber 
cles was much greater than when irradiation was not started until four weeks after 
inoculation. Unfortunately, the number of animals used for these experiments was 
not sufficient to yield conclusive results. 

The investigation of Manoukhin indicates that suitable irradiation of the spleen 
may exert on tubercles in the lungs and other organs an indirect influence quite as 
great as that induced by direct exposure of the infected organ. Such indirect action 
could occur only through the blood. In his experimental report Manoukhin did not 
offer any explanation, but the most logical view is that exposure of the spleen causes 
the destruction of the more radiosensitive leucocytes, which disintegrate and liber 
ate in the blood their antibodies and ferments. Since the spleen contains a tremen 
dous number of lymphocytes, which are known to be most radiosensitive and to 
contain lipolytic ferments, it is rational to infer that destruction of any considerable 
number of these cells should tend to increase the bacteriolytic power of the blood. 
But further experiments will be required to substantiate or to disprove the effects 
of indirect irradiation. 

Schréder criticized Kipferle and Bacmeister for having used bacilli of human 
type, and employed bacilli of bovine type. The doses of culture used by him for 
inoculation induced extensive tuberculosis in many organs. Nevertheless, in animals 
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inoculated subcutaneously and irradiated, he found a distinct increase in healing of 
infected lymph nodes and, in the last series of rabbits in which the thorax had been 
exposed to larger doses of roentgen rays, the tuberculous lesions in the kidneys of 
the irradiated animals were fewer in number and smaller than those in the unirradi- 
ated, control animals; but the pulmonary lesions did not differ perceptibly. The dis- 
crepancy between the results obtained by Kupferle and Bacmeister and those of 
Schréder may perhaps be accounted for by difference in virulence of the organisms 
employed or, as suggested by Schréder, by variation in resistance of the rabbits to 
bacilli of the human and bovine types; but the dose of culture injected, the time 
after inoculation at which irradiation was started, the frequency of exposure, and 
the dose of rays also may have been factors the significance of which cannot be 
appraised for lack of specific data. Gorke and Téppich also were unable to observe 
any effect of roentgen rays on tuberculosis of the lungs. 

Numerically, the negative reports are as strong as the positive reports, and there 
is no reason why one group should be accepted and the other rejected. Yet the fact 
that experienced investigators should have found that, under certain conditions, 
exposure to roentgen rays does influence tuberculous lesions in the lungs makes one 
wonder if the inability of others to obtain similar effects may not have been due to 
variations in technique. Schréder’s criticism that rabbits have a strong natural re- 
sistance to bacilli of human type and that the apparent influence of irradiation, 
shown by Kupferle and Bacmeister, was probably due to this fact does not appear 
strong. The resistance of rabbits to human bacilli must be admitted, but to use the 
more virulent, bovine type of organism does not improve the quality of the experi- 
ment, because the resulting disease is so active and generalized that the rays may 
be powerless to influence its relatively short course. Schréder’s inability to observe 
any influence of irradiation, therefore, does not necessarily prove that the effects 
previously reported by Kiipferle and Bacmeister were not results of irradiation. Al- 
though the influence of roentgen rays on tuberculosis of the lungs cannot be said to 
be absolutely established, it is probable that the rays exert a definite but limited 
action on lesions of which leucocytic infiltration is a more or less prominent feature. 

The investigations of Bergonié and Tessier (1898), Wohlauer (1909), Kipferle 
and Bacmeister (1916), Warren and Whipple (1922), Davis (1924), Tsuzuki (1926), 
Hartman, Bolliger, Doub, and Smith (1927), Warthin and Pohle (1929), and Liidin 
and Werthemann (1930) all relate to the specific radiosensitiveness of the lungs and 
pleura and show that, within certain limits of dosage, roentgen irradiation is well 
tolerated, while exposure beyond such limits may cause more or less severe or exten- 
sive inflammation of the pleura and lungs. The experiments of Bergonié and Tessier 

1898) related primarily to the influence of roentgen rays on tuberculosis of the 
pleura and lungs induced experimentally; this phase has been discussed elsewhere 
(page 115). They are mentioned here because, although Bergonié and Tessier found 
that irradiation under the conditions of their experiments did not prevent or modify 
the evolution of tuberculous lesions resulting from artificial inoculation, they found 
that exposure of the lungs to sufficiently large doses of roentgen rays may incite the 
pleural and pulmonary tissues to inflammatory reaction. Moreover, they realized 
that the inflammation, which took the form of marked proliferative thickening of 
the pleura and extensive symphysis of the visceral and parietal layers of this mem- 
brane, was not related to the tuberculous process, but represented a direct effect of 
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the rays. This observation of chronic proliferative and adhesive pleuritis undoubt 

edly represents the first clear example of the specific radiosensitiveness of the pleura. 
The fact that they did not observe corresponding reaction of the pulmonary paren 

chyma may merely mean that they could not distinguish such irritative inflamma 

tion from that incidental to the tuberculous process, especially since the tissues wer¢ 
not examined microscopically. If the lungs themselves had been submitted to micro 
scopic examination, it is likely that corresponding abnormalities would have been 
found. Such pronounced inflammation of the pleura by itself is a sufficient indication 
that the total dose of radiation given by Bergonié and Tessier was relatively large. 
There can be no doubt that the pleuritis was a direct effect of the rays, because ré 

active inflammation was noted in all the irradiated animals, but never in those in 

oculated with tubercle bacilli at the same time and in the same manner but not 
exposed to roentgen rays. The experiments of Ktipferle and Bacmeister (1916) also 
related primarily to the action of roentgen rays on pulmonary tuberculosis. Unlike 
Bergonié and Tessier and under different experimental conditions, they found that 
irradiation had a substantial influence on the pulmonary tubercles which were fewer 
in number and smaller and which showed a much greater tendency to repair. In 
their third series of rabbits, in which the animals were exposed to the largest doses 
of radiation, the lungs of all but one of the irradiated animals presented evidence of 
extensive and acute bronchitis and pneumonia. Moreover, the degree of bronchial 
and pneumonic inflammation was proportional to the dose to which the thorax of 
each animal had been exposed; the single rabbit in which such disturbances were not 
found was that which had received the smallest dose. Kiipferle and Bacmeister also 
realized the significance of this observation and rightly attributed it to excessive 
irradiation. 

The first impression derived from the investigations of Wohlauer (1909) is that 
the pathologic modifications noted represented actual, direct injury to the lungs, 
but a careful review makes one doubt such relationship. The lungs of animals that 
had received small doses showed changes similar to those of animals that had re 
ceived doses many times greater. Moreover, the character of the abnormalities sug 
gests the possibility that they were partly due to the action of the rays on other 
structures. Lack of precise information about the anatomic limits and dimensions 
of the field of irradiation, in those animals in which an attempt was made to contine 
the action of the rays to the intrathoracic structures, and also about the condition 
of the abdominal organs, renders final analysis impossible. Certain suggestive points, 
however, attract attention. Clinical disturbances in the first animal, the entire body 
of which had been exposed to a dose of roentgen rays seven and one-half times 
greater than the limit of tolerance of the skin, appeared five days later, and death 
ensued within two days. The second animal (thorax only), which had received five 
times an erythema skin dose in two successive days, died one day after the second 
irradiation. The pathologic changes in the lungs of these two representative animals 
varied only in degree. These changes included hyperemia, alveolar exudation, dila 
tation of the peribronchial and perivascular lymph spaces, infiltration of these 
spaces with erythrocytes and leucocytes, and the first animal also presented in 
numerable punctate hemorrhages. The lungs of the third animal, whose thorax had 
received approximately the same dose as that of the second animal, showed only 
slight capillary hyperemia and enlarged lymph nodes. If such abnormalities had 
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been a direct and specific effect of roentgen rays on the lungs, they probably would 
not have appeared so soon as one day following exposure (second animal), and their 
degree should have corresponded more closely to the dose. With the information 
available we can only surmise that, while the intention may have been to irradiate 
only the thoracic organs, the field of exposure probably was sufficiently large to in- 
clude some of the structures below the diaphragm, such as the spleen and upper 
portion of the small intestine. Attention must also be called to the undoubted in- 
fluence of the rays on lymph nodes in the mediastinum and in the lungs themselves, 
but this would not seem sufficient to cause death. As we shall see when the experi- 
ments of Tsuzuki are considered, similar pulmonary abnormalities occurred in al- 
most all his animals, but these changes were only temporary and disappeared when 
the animals survived long enough. The foregoing interpretation is strengthened 
further by the inability of Warren and Whipple to find any pulmonary changes 
when irradiation was really confined to the part of the thorax corresponding to the 
lungs. Warren and Whipple did not find any abnormalities in these organs, prob. 
ably because the doses of roentgen rays which their animals received were within 
the limit of tolerance of the pleuro-pulmonary structures. Davis, on the contrary, 
obtained unmistakable evidence of inflammatory reaction in the pleura and lungs. 
The conditions of irradiation and dosage were admittedly severe and calculated to 
produce reaction. Davis gave his animals large doses several times at short or long 
intervals; considering the size of the animals, such doses were much larger than 
those used in treating human beings. He was not trying to determine the limit of 
tolerance of the lungs and pleura, but rather the character of the lesions induced 
by excessive doses. Such reaction was characterized by weakness, loss of weight, 
dyspnea, fever, serofibrinous pleuritis and pericarditis, edema, exudation, and 
epithelial desquamation, followed by thickening of the alveolar walls, reduction in 
size or obliteration of the air spaces, interalveolar hyperemia, increase in connective 
tissue around the bronchi and blood vessels, and marked thickening of the blood 
vessels themselves. 

Tsuzuki also noted, in the lungs of his animals, hyperemia, edema, serous or 
hemorrhagic exudation in the alveoli, desquamation of some of the alveolar and 
bronchial epithelium, and degeneration or destruction of lymphocytes and phago- 
cytosis in the peribronchial tissues, but these abnormalities disappeared after from 
twenty-four to seventy-two hours, except in the animals which were irradiated con- 
tinuously until death. The early appearance of these changes and their subsequent 
disappearance make it seem probable that they resulted from the extensive cellular 
degeneration in other organs and tissues found and described by Tsuzuki, and not 
from direct and specific action of the rays on the lungs. Attention may be drawn to 
one possible exception. The degeneration and phagocytosis of lymphocytes in the 
peribronchial tissues may well have been a direct effect of irradiation, unless these 
cells were injured while circulating in the blood stream and were carried to the lungs. 
There is ample proof of the great vulnerability of lymphocytes and lymphoid tissues 
generally. In any event, the difference between the findings of Davis and of Tsuzuki 
merely reflects the difference in dosage and in the method of irradiation. 

When the experimental data given by Hartman, Bolliger, Doub, and Smith are 
reviewed, it is found that their animals received doses five to eighteen times larger 
than those given to human beings, because their primary object was to find an 
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experimental method of inducing chronic myocarditis. That they were successful 


is not surprising under the circumstances, but their.interpretation of the mode of 


action of the rays is open to question. Although irradiation was directed principally 
to the heart, the size of the field exposed to the rays was sufficiently large to include 
a portion of the lungs. Moreover, the intensity of irradiation is roughly indicated by 
epilation and frequent ulceration of the skin and by passive hyperemia and edema 
of the exposed thoracic tissues. While the resulting cardiac abnormalities were 
stressed, it is important to note that the lungs also suffered considerably. As was 
pointed out in considering the action of radiation on the heart, it is probable that 
some of the pathologic changes in the pericardium and heart were secondary to the 
acute pleuropulmonary inflammation. It is likely, however, that other cardiac al 
terations, notably the thickening or obliteration of the blood vessels, may have con 
stituted late signs of direct injury by irradiation, but their experiments did not es 
tablish conclusively that the hyperemia, myocardial degeneration and leucocytic 
infiltration were specific effects of the rays. But there can hardly be any doubt that 
the acute and chronic inflammation in pleura and lungs was a direct result of irradi 
ation. 

In this connection it is interesting to scrutinize the experiments of Warthin and 
Pohle (1929). They used rats and rabbits and gave to the precordial region and 
mediastinum one human erythema dose of roentgen rays of medium and short wave 
length, followed by one-half the human erythema dose on two subsequent occasions 
at intervals of one month. It must be obvious that to give to a rat or rabbit a dos¢ 
which represents the maximum for a body the size of a human being is to give the 
animal a dose several times larger in proportion to its size. And to repeat even half 
such a dose in one month is to test the tolerance of the animal to or beyond the limit. 
As in their previous investigations (1927) on the influence of roentgen rays on the 
heart, Warthin and Pohle again found hyaline and fatty degeneration, Zenker’s 
necrosis, and inflammatory reaction of the myocardium, but these were now com 
plicated by catarrhal or purulent bronchitis and bronchopneumonia affecting the 
large bronchi and the portions of the lungs in the anterior mediastinum. A remark 
able thing, however, was that pulmonary and myocardial lesions of the same char 
acter, though less severe, were found in the majority of the unirradiated, control 
animals. Because the myocardial and pulmonary abnormalities were less pronounced 
in the control than in the exposed animals, Warthin and Pohle felt that the cardiac 
lesions were at least partly due to irradiation which primarily injured the heart, 
large bronchi, and portions of the lungs, and that a secondary, infective bronchitis 
and bronchopneumonia extended to the pleura, mediastinum, and pericardium. In 
view of the results of their earlier experiments, it would seem even more probable 
that the strong doses of rays irritated the more sensitive pleura and lungs rather 
than the less sensitive heart, that the inflammatory reaction of the pleura and lungs 
extended by continuity to the pericardium and epicardium, but that the degenera 
tive alterations in the myocardium were mainly the result of circulatory, toxic fac 
tors only indirectly related to irradiation. The incidence of similar, though less 
marked, changes in their unirradiated, control animals points to infection trans 
mitted from the irradiated animals through infected exudates. This assumption, 
made by Warthin and Pohle themselves, is undoubtedly sound and is strengthened 
by their observation that, in animals that had not been exposed to the rays, the 
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respiratory infection was less pronounced; this probably meant that, in these ani- 
mals, the infection occurred later than in the irradiated rabbits. 

Among the epithelial cells that line the bronchi and their larger, intrapulmonary 


branches are cells which have the property of secreting mucus; the mucosa of the 


larger bronchi also contains mucous glands. This circumstance may have an im- 


portant bearing on the effect of irradiation on the lung because, as has been pointed 
out in connection with the influence of roentgen rays and radium on the salivary 


glands and intestine,'®* epithelial cells which secrete mucus are much more suscepti- 


ble to the rays than ordinary epithelial cells. There is reason to think, therefore, 
that the mucus-secreting cells of the bronchial mucosa and of the mucous glands 
are equally sensitive. If this assumption is well founded, just as in the gastrointesti- 
nal epithelium mucoid degeneration of the mucus-producing cells of the bronchi and 
their mucous glands should be an early step, if not the first step, in pulmonary re- 
action to irradiation. The only clue to such mucoid degeneration, given by any of 
the foregoing investigators, is the catarrhal bronchitis affecting the large bronchi 
and — of the lungs in the anterior mediastinum, mentioned by Warthin and 
Pohle. But the fact that bronchitis often had become purulent in character and was 
accompanied by bronchopneumonia diminishes the possible significance of the clue. 
At any rate, the reactive inflammation was so intense that it is impossible to dis- 
tinguish the order of reaction of the different pulmonary tissues. Catarrhal, mucous 
or purulent secretion is a common feature of bronchitis from any cause, and the re- 
lationship of the catarrhal and purulent bronchial secretion to irradiation, noted by 
Warthin and Pohle, must therefore remain uncertain. The results obtained by Liidin 
and Werthemann (1930) closely resemble those described by Warthin and Pohle, 
and in general the effects described were so similar that the factors involved in their 
production were probably identical. Here again, pleuropulmonary inflammation, 
with focal, coalescing, bronchopneumonia, appears to have been the initial and di- 
rect result of irradiation. Whether or not the degeneration and desquamation of the 
alveolar and bronchial epithelium, and the mucous or mucopurulent bronchitis also, 
are to be regarded as Sect effects of irradiation is not certain. As in the intestine 
and salivary glands, exposure of the lungs to the rays may cause the mucus-produc- 
ing cells in the larger bronchi to undergo mucoid degeneration, but these experi- 
ments do not furnish clear evidence on this point. On the whole, it seems probable 
that the alveolitis, bronchiolitis, and bronchitis are a part of the primary, direct 
etfect of irradiation. The cardiac alterations found by Liidin and Werthemann, on 
the other hand, appear to have been indirect rather than direct effects of the rays; 
such pathologic changes were probably caused by the circulation of toxic products 
arising primarily in the injured pleura and lungs as well as in the blood citculating 
through the irradiated territory. 

Radium. The experimental studies of Pappenheim and Plesch (1913) and Lazarus- 
Barlow (1922) furnish a striking illustration of the extensive abnormalities caused 
by exposing the entire body to sufficient doses of radiation, either by internal ad- 
ministration (Pappenheim and Plesch) or by external irradiation (Lazarus-Barlow). 
They also give additional evidence of the extraordinary sensitiveness of leucocytes 
especially lymphocytes, in the blood, spleen, lymph nodes and bone marrow. The 
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destruction of lymphocytes, indeed, was the most salient feature of the changes ob 

served. The abnormalities described by Pappenheim and Plesch included degenera 

tion of the endothelial cells lining the blood vessels, with hemorrhage into the sur 

rounding tissues, and more or less profound cellular degeneration, hyperemia, and 
multiple hemorrhages in the parenchyma of many organs, including the liver, kid 

ney, lung, heart, stomach and intestine, and testis or ovary. Most of these changes 
appear to have been secondary to the circulation of toxic products of cellular dis 

integration in the more sensitive organs and tissues. There is no good reason for 
believing that, aside from destruction of lymphocytes and injury to the vascular 
endothelium with subsequent thickening of the wall of the vessels, the pathologic 
changes in the lungs represent a specific and direct injury by the rays. The ditter 
ence in the action on various organs between internal and external irradiation is not 
great and may be accounted for by a difference in the quantity of radiation reaching 
the cells of the different organs. It seems probable that the time during which the 
radioactive substance was held in each organ, or the time required by each organ 
to dispose of it, may have been the most important factor in the alterations pro 
duced. A noteworthy point brought out by Pappenheim and Plesch was that, except 
for the destruction of leucocytes in the blood, spleen, lymph nodes, and bone mar 
row, intravenous injection of thorium X had the greatest effect on the liver, while 
the kidneys and large intestine sustained the major abnormalities after oral ad 

ministration. As has been shown elsewhere,'® thorium X appears to be excreted 
chiefly through the kidneys and large bowel, and the extreme hyperemia and edema 
of the former and the epithelial ulceration of the latter, noted in these experiments, 
undoubtedly have a similar meaning. The reason for the more profound degenera 
tive changes in the liver after intravenous injection, however, is not so obvious. 


Clinical Considerations 


Radiotherapy for Pneumonia. |mpressed by remarkable metabolic changes which 
they had found in patients with leukemia treated with roentgen rays, Musser and 
EpsALL (1905) suggested the possible advantage of such treatment for unresolved 
pneumonia. They reported one case in which roentgen irradiation was followed by 
rapid resolution and improvement, but stressed the point that such an effect could 
not be expected after organization had occurred. Epsatt and PEMBERTON (1906 
cited three additional cases of delayed pneumonic resolution, in which moderat 
irradiation of the lungs promptly initiated resolution, with correspondingly strikir 
subsidence of the clinical manifestations. They held that the treatment could not be 
effective after organization and considered active, continued inflammation, with 
fever and toxemia, and tuberculosis, as contraindications. At that time ferments 
occupied an excessively important place in biologic and medical thought, and Edsall 
and Pemberton expressed the idea that the rays acted on the pneumonic process by 
accelerating the action of ferments and stimulating autolysis, but they admitted the 
‘widespread and excited tendency to give ferments a more important place than is 
their due.” A noteworthy feature of their studies was the observation that the ex 
cretion of nitrogen increased sharply after each exposure to small doses of roentgen 
rays. 

For some reason the remarkable influence of roentgen rays on delayed resolution 
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in pneumonia, revealed by such well-known clinicians, remained unutilized for ten 
years, when Quimsy and Quimsy (1916) confirmed the experience of Musser, Ed- 
sall, and Pemberton in twelve cases of delayed resolution, only four of which were 
described in some detail. Although resolution had been delayed for some time, it 
progressed rapidly after roentgen irradiation of the lungs, and the patients promptly 
recovered. One eleven-year old boy aspirated a tooth and developed pneumonia, 
which threatened serious consequences but which responded quickly to treatment. 
Another favorable result was obtained in a ten-year old boy, who developed pneu- 
monia after a crushing injury to the thorax. So gratifying were the results that 
Quimby and Quimby were prompted to remark that “‘no pathologic process in the 
body responds quicker to an X-ray exposure than the non-resolution following 
pneumonia.” They attributed this effect of roentgen rays to destruction of leuco- 
cytes infiltrating the lungs. Krosr (1925) supplemented the foregoing reports by 
adding twelve more cases, in eleven of which irradiation of the thorax led to im- 
provement in symptoms and rapid recovery. The posterior aspect of the thorax of 
his patients was exposed for five minutes to rays generated at a potential equivalent 
to a 74 inch spark-gap, filtered through 3 millimeters of aluminium and 4 millimeters 
of sole leather, with 5 milliamperes of current, at a focal-skin distance of 8 inches. 
Only two patients required a second exposure ten days or two weeks later. Krost 
thought irradiation stimulated phagocytosis. Additional evidence of the resolving 
action of roentgen rays on pneumonic exudates has been furnished by Torrey (1927). 
Merrirr and McPeak (1930) reported seven additional cases of unresolved pneu- 
monia, in four of which a single irradiation of the affected pulmonary parenchyma 
was followed by prompt and complete resolution of the inflammatory process. In 
two other cases the hilar lymph nodes and part of the parenchyma of one lung were 
inflamed. Irradiation brought distinct improvement; the parenchymatous infiltra- 
tion yielded rapidly and the hilar adenitis more slowly. In the remaining patient, a 
man aged seventy-five years with a pulmonary lesion of uncertain character, the 
rays did not have any apparent eftect. 

HeEIDENHAIN (1917) claimed that small doses of roentgen rays also had a favor- 
able influence on postoperative pneumonia. He recorded forty-eight cases, in over 
8o per cent of which the course of the disease was said to have been shortened. He 
described one case, in which the normal instead of the diseased lung was accidentally 
irradiated and in which the pulmonary inflammation cleared up and the condition 
of the patient improved as rapidly as in those in which the affected lung was ex- 
posed to the rays. Heidenhain deduced that the influence of the rays could hardly 
represent a local effect. He obtained equally favorable results in over $0 per cent of 
twenty-four cases of pneumonia unrelated to surgical intervention. In two of these 
resolution was delayed but yielded rapidly to treatment. HEIDENHAIN and FRIED 

1924) gave their results in fifteen cases of postoperative pneumonia and five cases 
of acute or chronic pleuritis. Ten to 20 per cent of the erythema skin dose was given 
to the thorax. The pneumonic process abated rapidly in nine of the postoperative 
cases, and in four of the five cases of pleuritis fever and other symptoms subsided in 
an unusually short time. No attempt was made to explain how the rays brought 
about the changes observed. The results obtained by Kaegss (1925), 1n ten patients 
with bronchopneumonia, were equally satisfactory; the inflammatory process sub- 
sided promptly in eight cases, but proved refractory to treatment in two cases of 


Jourr il Page 431 


I 24 A. l J, Desjardins SEPTEMI 


bronchopneumonia and in one case of lobar pneumonia. KRiED (1926) reported 
successful results in thirty-two of a series of forty cases of postoperative pneumonia, 
and in five other patients with bronchial or lobar pneumonia, who had not been 
operated on. The lungs were exposed, through one large field, to doses varying be 

tween 80 and 200 R' of roentgen rays generated at a potential of 140 kilovolts and 
filtered through 0.5 millimeter of zinc and 0.5 millimeter of aluminium. Without 
citing any actual examples, Ho_zKNeEcur (1926) wrote that among the many cases 
of bacterial infection and suppuration in which he had tried roentgen therapy with 
success were many cases of postoperative pneumonia; in one-third of these, the 
course of the inflammatory disturbance had subsided by crisis, and in another third 
by lysis. Only from to to 20 per cent of an erythema dose had been directed to the 
area of consolidation or infiltration. GADJANSKI (1927) also testified to the excellent 
therapeutic effect of small doses of roentgen rays in more than forty patients, most 
of whom suffered from pneumonia as a sequel of influenza. GLas (1927) reported 
excellent results in fifty-seven cases of pneumonia, pleuritis, and bronchitis. Great 
improvement, with return to normal temperature within two or three days after 
irradiation, was noted in thirty-nine patients (68 per cent); in two the fever subsided 
six and ten days, respectively, after irradiation; in five the pulmonary condition 
improved, but continued fever indicated residual or latent disturbances; the con 

dition of three patients improved after each exposure to the rays, but repeated 
exacerbations of pulmonary inflammation developed; and, in spite of irradi 

ation, eight patients died from multiple abscesses, gangrene, subphrenic abscess, 
etc. In 1928, FriEp recorded a total series of fifty-seven patients suffering from 
bronchopneumonia, in over 80 per cent of which rapid recovery followed roentgen 
‘rradiation of the lungs; fourteen of these patients were children. BoTHNER (1928) 
described seven cases of bronchopneumonia in infants. The thorax was exposed to 
10 per cent of the skin tolerance dose of rays filtered through 0.5 mm. of zinc and 
1 mm. of aluminium. When the disease was not severe resolution appeared to be 
hastened, but when the pneumonitis was pronounced the rays did not seem to in 

fluence it appreciably. It has often been noticed that, during infancy, inflammatory 
processes do not respond so favorably to irradiation as similar conditions in adoles 

cents or adults. Hottz (1929), who had treated thirty-three cases of croupous and 
bronchopneumonia, wrote that irradiation diminishes the severity and shortens the 
course of the inflammatory process. He stressed the importance of early treatment 
and used doses of from 15 to 18 per cent H.E.D., after fluoroscopic examination to 
determine the extent of the area to be exposed. HELL (1929), however, was not so 
successful. He treated twenty-four cases of pneumonia, in some of which the pul 

monary infection followed a surgical intervention. Favorable results were noted in 
only three instances, and the data furnished are insufficient to explain the discrep 
ancy between his failure and the success of so many others. 

As previously mentioned, Musser and Edsall and Edsall and Pemberton thought 
the action of roentgen rays on delayed resolution was to stimulate autolysis by in 
creasing the activity of ferments. Quimby and Quimby ascribed the distinct in 
fluence of irradiation on resolution to destruction of infiltrating leucocytes. Heiden 
hain did not offer any explanation, but described one case, in which equally favor 
able results followed accidental irradiation of the normal instead of the diseased 
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lung. Krost expressed the opinion that the rays stimulated phagocytosis. These vari- 
ous interpretations appear more divergent than they really are. Although absolute 
proof is lacking, it seems probable that the activation in ferment action and 
autolysis invoked by Musser, Edsall, and Pemberton, the destruction of infiltrating 
leucocytes mentioned by Quimby and Quimby, and by Pordes, and the increase in 
phagocytosis referred to by Krost, represent only different phases of the same effect. 
Ample evidence of the exceptional susceptibility of leucocytes, especially the lym- 
phocytes, to irradiation will be presented elsewhere. This evidence shows that 
leucocytes are rapidly destroyed by small doses of radiation and that the products 
of such destruction are removed mainly by phagocytosis, but perhaps also by other 
means the nature of which is not yet clear. The rapidity of response to irradiation 
suggests that the first and chief effect is on the lymphocytes infiltrating the pneu- 
monic lesions as well as lymphocytes circulating i in the pulmonary vessels, from 
which the protective aheaiies and certain ferments are thereby liberated and 
rendered more effective for defense. This would explain the increase in phagocytosis 
and autolysis, and the failure of irradiation after the onset of organization. But this 
explani ition does not appear to cover the rapid resolution of the pneumonic process 
in the lung of one patient, in whom irradiation had accidentally been directed to the 
opposite, normal lung. It is possible that more detailed information about the pre- 
cise method of irradiation in this instance might furnish an adequate solution; under 
the circumstances, any attempt to analyze the factors involved must be based on 
conjecture. Nevertheless, since lymphocytes and other varieties of leucocyte in the 
circulating blood are known to be destroyed by irradiation, it is probable that 
exposure of the uninflamed lung to roentgen rays also results in appreciable destruc- 
tion of such cells, from which antibodies and ferments are liberated in the blood 
stream and may influence the range aS lesions in the affected lung. 
Radiotherapy for Whooping Cough. At the instance of a physician, whose child had 
whooping cough and who was aware of the therapeutic value of irradiation in 
hyperplastic enlargement of the thymus gland in children, LEonarp (1924) agreed 
to give a small dose of roentgen rays to test their effect. Accordingly, the anterior 
and posterior aspects of the thorax and neck were exposed alternately, every second 
day, to rays generated at a potential equivalent to a spark-gap of 15 cm., filtered 
through 1 mm. of aluminium, at a focal-skin distance of 35 cm, and each field re- 
ceived 5 ma. for 4 minutes. The anterior surface of the thorax received this dose 
twice, and the posterior surface once only, but this was sufficient to cause a strik- 
ingly favorable change in the child’s condition. Whereupon, Leonard treated fifty 
other cases in which a definite diagnosis of whooping cough had been made. The re- 
sults were sufficiently good to induce him to present them to the staff of the Boston 
Floating Hospital, which provided the funds and facilities necessary to test the 
method more thorough; , i his was done in about four hundred cases, on which care- 
ful clinical, roentgenologic and bacteriologic studies were made. Enlarged tracheo- 
bronchial lymph nodes were found in most of the cases, and such enlargement was 
regarded as greater than that found in measles, scarlet fever, or diphtheria. The 
ly mphadenop: ithy appeared most pronounced during the third week of the disease. 
As in the first instance, the patients were irradiated from two to four times every 
second day. In at least 75 per cent of the patients treated during the paroxysmal 
stage of the disease the symptoms were relieved; in children less than one year old, 
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relief was obtained in almost every case. The outstanding and earliest effect of treat 
ment was cessation of vomiting, and the frequency’and severity of the paroxysms 
diminished. The duration of the disease did not appear to be greatly altered, and too 
early treatment did not prevent paroxysms. 

BowopircH and LEoNARD (1923) issued a preliminary report based on twenty-six 
cases between three months and forty years of age. The thorax of each patient was 
exposed three or four times at intervals of two or three days, and the total dose was 
“well under an erythema dose.” In a small percentage the treatment was followed by 
prompt relief; the whooping and paroxysms quickly disappeared. Seventy per cent 
improved to the extent that the paroxysms diminished greatly in frequency and 
severity. In 1o or 15 per cent of the patients, the treatment had no apparent influence 
on the disease. Impelled by the report of Bowditch and Leonard, Kincsron and 
FABER (1923) tested this method of treatment in twenty-four patients between 
seven months and thirteen years of age, in all stages of whooping cough. Through 
large anterior and posterior thoracic fields, they gave one-fourth of an erythema dose 
of roentgen rays!” from one to three times at weekly intervals. Remarkable improve 
ment after a single exposure was noted in four cases. In ten patients, the vomiting 
and paroxysms stopped after two exposures. Fight others improved gradually, but 
were not cured; and two patients were not relieved, even after three exposures. 
Kingston and Faber also mentioned cessation of vomiting as the earliest and most 
salient result of treatment. Six additional cases, in which cough and vomiting 
ceased after two or three exposures of the mediastinum to from one to two and one 
half Hozknecht units at intervals of four or five days, were reported by Boner 
(1924). He also thought this due to the action of the rays on enlarged tracheo 
bronchial lymph nodes. 

On the basis of three hundred patients from a few weeks to fifty years old, all of 
whom had paroxysmal cough and whooping and most of whom also presented cyan 
osis and vomiting, BowpircH (1924) stated that over 80 per cent were benefited. 
The thorax was irradiated!” three or four times, on alternate days, and this was re 
peated one or two weeks later when the disease resisted treatment. The dose given 
in three or four exposures totaled less than half an erythema dose. The patients 
noted improvement within a few hours, and the paroxysms diminished in frequency 
and severity. The change was greatest after the third exposure, when noticeable 
relief, abatement of paroxysms, vomiting and cyanosis, and cessation of whooping 
occurred. Only one patient died. BowpircuH, LEonarRD, and SmitH (1924) analyzed 
twenty carefully studied cases of whooping cough, in eighteen of which the patients 
were not more than three years old, and seventeen of which were in the first thre 
weeks of the disease, as far as symptoms were concerned. Preliminary blood counts 
showed an initial lymphocytosis which attained its maximum in the third week. En 
largement of tracheobronchial lymph nodes and marked peribronchial thickening of 
the larger bronchi, especially in the lower lobe of the right lung, were commonly 
found. Definite infiltration of the right lower lobe, probably bronchopneumonic in 
character but without clinical manifestations, was observed in 30 per cent of the 


170 Rays generated at a potential equivalent to a spark-gap of 9{ inches, filtered through 0.2 
skin distance of 12 inches; ¢ ma. of current for 4 minutes 

171 Rays generated at a potential equivalent to a spark-gap of 15 to 17.5 cm., filtered through 1 mm. Al, at a fo 
tance of 70 cm. (?); the anterior and posterior aspects of the thorax each received 4 ma. for fron 
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patients. The treatment caused the paroxysms to diminish in number and intensity 
from an average of about fourteen per day, five days after the initiation of treat- 
ment, to two per day after two weeks, and this was accompanied by a fall in the 
number of leucocytes. Three cases, in which whooping cough was complicated by 
bronchopneumonia, derived as much benefit as the others. In some of the patients, 
the entire chest, and in others only the root of the lungs, was exposed three times 
from front and back, at a focal-skin distance of 16 or 18 inches, to a total of approx- 


imately two-thirds of an erythema dose. 
Additional evidence of the supposed therapeutic value of roentgen rays in whoop- 
ing cough was furnished by SrrRuTHERS (1924), whose communication included 
forty-five cases in patients from three months to thirty years of age, in which 
paroxysms had been present for from two days to eight weeks. All but one had the 
clinical features characteristic of pertussis. A single irradiation was given to each 
patient, and only seven or eight patients received medicinal treatment in addition. 
Seven cases were classed as ‘prompt cures,” because the whooping and vomiting 
stopped within twenty-four or forty-eight hours, although a slight morning cough 
persisted two weeks longer. The symptoms of twenty patients were considerably 
relieved in four or five days, while in eighteen others the treatment proved useless. 
SmitH and Kirpy (1924) added twenty more cases, in which they claimed that ex- 
posure of the thorax to less than one erythema dose of roentgen rays yielded favor- 
able results. BowpircH and SmirH (1925) published an extensive report of their re- 
sults in over 850 cases, and expressed their conviction that “‘roentgen ray treatment 
is the most uniformly satisfactory means of treating whooping cough.” Irradiation 
was said to be most effective during the paroxysmal stage, and infants were thought 
to derive the earliest and greatest benefit. Treatment during the catarrhal stage did 
not modify the course of the disease. Immediate improvement was noted 1n over 70 
per cent of the cases, and this was accompanied by a fall in the number of leucocytes 
and in the percentage of lymphocytes. In another analysis of the same cases, SMITH, 
3owDITCH, LEONARD, et al (1925) explained that the patients had been divided into 
two groups, one group being treated with roentgen rays alone, and the other with 
roentgen rays and vaccines combined. It was their impression that the combined 
treatment yielded the most favorable results. A definite reduction in size of the 
hilar nodes and diminution of peribronchial thickening were found in both groups 
by the end of the second week, and often by the end of the first week. Only three of 
the patients died. Their extensive experience and findings were thought to prove the 
value of radiotherapy in reducing the number and intensity of the paroxysms and 
in shortening the duration of the disease. Other reports testifying to the value of 
roentgen-ray treatment for pertussis have been made by De PUELLEs (1924), 
FRIEDMAN (1925), PINCHERLE (1925), Pinos and Puyapas (1926), HraBovsky 
1926), GERBER (1927), and others, but each of these was based on a comparatively 
small number of cases. 
3y the number of patients on which they were based and by the details given, the 
foregoing reports appear quite convincing. But scientific records of the treatment of 
pertussis are known to contain a multitude of reports of the remarkable therapeutic 
effect of vaccines, various forms of medication, ultraviolet light and other methods. 
Each has had its vogue and has been discarded or has passed into relative discredit. 
In this connection the report of FaBeR and STRUBLE (1925) is of more than passing 
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interest. Assuming that roentgen-ray treatment for pertussis possessed real value, 
they undertook to study a series of forty-four cases in the paroxysmal stage of the 
disease. The diagnosis was based on the symptoms and the blood count. A daily rec 
ord of paroxysms and vomiting was kept, and the patients were carefully watched 
during, and for a time after, the treatment. Twenty-two of these were treated with 
roentgen rays,'” and twenty-two others were not irradiated but were given antip)y 
rin. Parallel curves of the twenty-two irradiated and twenty-two unirradiated cases 
revealed that the patients who had not been exposed made a better showing in all 
respects than those who had been exposed to roentgen rays. The curves also dis 
closed that, in general, roentgen-ray treatment had been given during the period of 
natural decline of symptoms. Faber and Struble stressed the point that the mothers’ 
statements about the effect of treatment were found untrustworthy. In some of the 
patients who had not been irradiated, the number and severity of the paroxysms 
diminished as rapidly as in some of the treated patients. The inevitable conclusion 
was that roentgen rays do not have any curative or beneficial effect on whooping 
cough. 

Because they had observed marked enlargement of tracheobronchial lymph nodes 
and so-called peribronchial thickening and infiltration of the lower lobe of the right 
lung during the second or third week of the disease, and because these abnormalities 
diminished or disappeared after the patients’ thorax had been exposed to the rays, 
Leonard, Bowditch, Smith, and their associates, inferred that the ensuing relief 
from symptoms was a manifestation of action of the rays on the lymphoid elements 
of the mediastinal nodes and possibly also of the thymus gland. Boner, and Smith 
and Kirby also, held the same view. Gerber felt that the rays diminished th 
sensibility of the vagus nerve endings. If the therapeutic value of irradiation in 
whooping cough had not received such sharp contradiction from the work of Faber 
and Struble, the assumption, by Leonard, Bowditch, and Smith, by Boner, and by 
Smith and Kirby, of an action of roentgen rays on lymphoid elements in th 
mediastinal nodes must have been accepted as the only plausible explanation of th 
clinical changes observed. The nature and rapidity of such changes and the small 
doses of radiation by which they appeared to be produced would be consistent with 
the exceptional radiosensitiveness of lymphoid cells. This interpretation would al 
be supported by the decrease in the number of leucocytes after irradiation had not 
the studies of Faber and Struble apparently shattered this hypothesis by indicating 
that the improvement in symptoms, the reduction in size of the tracheobronchial 
lymph nodes, and the smaller number of leucocytes in the circulating blood probably 
were incidents in the natural course of the disease and not results of irradiation. It 
is true that the number of cases observed by Faber and.Struble was small, and that 
more extensive investigation of the problem would be desirable. Nevertheless, 
seems fair to conclude that the therapeutic value of roentgen irradiation in pert 
is uncertain and at the present time stands unproved. 


USSIS 


172 Six-inch fields over the anterior and posterior aspects of the thorax were exposed to rays g i 7 
lent to a spark-gap of g inches, filtered through 0.25 mm. of copper and 1 mm. of aluminium, at a 
inches. Three patients less than fifteen months old received 8 ma. for one minute (56 F. u wo pa 
and twenty-four months received 8 ma. for two minutes (112 E); and seventeen patients over two 
three minutes (168 E). They were all treated three times at intervals of three or four days, 
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